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Abstract
Due to factors such as population growth and changing diets in the developing
world as well as increasing demand for bioenergy in the developed world, the
demand for agricultural land is on the rise. Since land is more or less fixed, this
implies increasing value of land. The effect of increasing demand for agricultural
land on land-abundant developing countries is highly debated, and opinions are
divided. On the one hand, some propose that it may induce much needed in-
vestments in agriculture in these countries, thereby increasing productivity and
creating rural employment and higher rural incomes, with poverty reductions
and general economic development as the ultimate outcome. On the other hand
it could also induce a neo-colonial scramble for land, where politically and eco-
nomically powerful actors appropriate land at the expense of rural populations,
whose livelihoods depend on this land.
To avoid such an outcome of land grabbing by powerful elites, policy rec-
ommendations presented in the literature point towards the importance of the
ability and potential for rural populations to claim their rights, in an insti-
tutional environment characterized by transparency and well-defined property
rights. However, such circumstances are rare in many land-abundant develop-
ing countries, and there are no good reasons why increasing demand for land
should spark such fundamental changes in the political-institutional environ-
ment. In addition, a large literature on political economy and natural resources
suggests that in countries where institutions are weak, the potential for large
gains from natural resources tends to induce conflict and rent seeking. Accord-
ing to this literature, the effect of a natural resource on rent seeking is given by
the combination of characteristics of the resource. However, if the value of land
changes from low (which has been the assumption so far) to high, the combina-
tion of characteristics changes, and no longer applies to the existing analytical
framework.
In other words, high-value land is fundamentally different from conventional
high-value natural resources such as oil and diamonds, and therefore this thesis
develops an analytical framework for the analysis of the effects of high-value land
on rent seeking, and hence on the distribution of resource rents from agriculture.
This framework enables a systematic analysis of the circumstances that deter-
mine whether increasing land values will mainly benefit the rural populations
or the political-economic elites. In addition, it takes into account the deeper
determinants of the extent to which farmers are able to obtain political power,
and thereby claim their rights to a share of the benefits from increased value of
land.
Within this framework, a macroeconomic and a microeconomic model is
developed to enable the analysis of the effects at both levels. Moreover, a
case study and a cross country empirical study is carried out to support the
proposed theoretical framework. The findings in this thesis suggest that the
interaction between the social diversity of the farmers, the relative size of the
group of farmers, the political system and the size of the increase in land value,
determines the distribution of resource rents from agriculture. More specifically,
farmers tend to obtain larger shares when they are a large and homogeneous
group in a country with political competition and stability. However, if the
power distribution between the farmers and the political-economic elite is highly
equal, this may have negative welfare effects, because the competition for rents
will be very high, and hence a large amount of resources will be wasted by
both groups on political power. An important implication of this is that in
weakly institutionalized countries with a diverse farmer group, introducing more
democratic institutions when facing increasing rents from agriculture, may not
be the first best solution, because it increases the competition for rents.
Resume´
P˚a grund af faktorer s˚asom befolkningsvækst og ændrede spisevaner i udviklings-
landene samt stigende efterspørgsel efter bioenergi i de udviklede lande, stiger
efterspørgslen efter landbrugsjord p˚a verdensplan. Eftersom landbrugsjord er
mere eller mindre fast, medfører dette stigende jord-værdier. Effekten af en
stigende efterspørgsel efter jord i udviklingslande med meget landbrugsjord
diskuteres hæftigt, og meningerne er delte. P˚a den ene side foresl˚as det at
dette kan medføre tiltrængte investeringer i landbruget i disse lande, hvilket
vil medføre stigende produktivitet samt skabe jobs og højere indkomster i land-
bruget, med faldende fattigdom og general økonomisk udvikling som følge heraf.
P˚a den anden side kan det ogs˚a medføre en neo-kolonial kamp om jord, hvor
politisk og øknomomisk magtfulde aktører eksproprierer jord p˚a bekostning af
landbrugsbefolkningen, hvis levebrød afhænger af denne jord.
For at undg˚a en s˚adan situation hvor magfulde eliter overtager store lan-
domr˚ader, peges der i literaturen p˚a vigtigheden af landbrugsbefolkningernes
evne til, og mulighed for, at kræve deres ret i et institutionelt miljø karak-
teriseret ved transparens og veldefinerede ejendomsrettigheder. S˚adanne om-
stændigheder er dog sjældne i mange udviklingslande, og der er ikke noget der
peger i retning af at en stigende efterspørgsel efter jord skulle initiere s˚adanne
fundamentale forandringer i det politisk-økonomiske miljø. Derudover foresl˚ar
en stor literatur indenfor politisk økonomi og natur ressourcer, at potentialet
for store gevinster fra natur ressourcer i lande med svage institutioner, vil have
tendens til at medføre konflikter og rent seeking. Ifølge denne literatur er effek-
ten af høje afkast fra naturressourcer p˚a rent seeking givet ved kombinationen
af ressourcens karakteristika. Hvis værdien p˚a jord ændrer sig fra lav (hvilket
typisk har været antaget) til høj, ændrer kombinationen af karakteristika sig,
og passer ikke længere ind i det nuværende analytiske framework.
Med andre ord er kombinationen af karakteristika p˚a høj-værdi jord funda-
mentalt anderledes end konventionelle høj-værdi ressourcer s˚asom olie og dia-
manter, og derfor udvikler denne afhandling et analytisk framework som kan
bruges til at analysere effekterne af høj-værdi jord p˚a rent seeking, og dermed
p˚a fordelingen af ressource renten fra landbruget. Dette framework gør det
muligt systematisk at analysere de omstændigheder der afgør hvorvidt stigende
værdi p˚a jord hovedsagligt er til gavn for landbrugsbefolkningen eller en politisk-
økonomisk elite. Derudover tages der højde for de bagvedliggende faktorer som
afgør i hvor stort omfang bønderne er i stand til at opn˚a politisk magt og dermed
kræve deres ret til en del af den kage som stigende værdi p˚a jord medfører.
Indenfor dette framework udvikles en makroøkonomisk og en mikroøkonomisk
model, for at muliggøre en analyse p˚a b˚ade makroøkonomisk og mikroøkonomisk
niveau. Derudover udføres et case studie samt et cross-country empirisk studie,
for at understøtte det foresl˚aede teoretiske framework. Baseret p˚a disse studier
finder jeg at interaktionen mellem den sociale diversitet blandt bønderne, den
relative størrelse p˚a gruppen af bønder, det politiske system samt størrelsen
p˚a værdi-stigningen p˚a jord er afgørende for fordelingen af ressource renter fra
landbruget. Mere specifikt opn˚ar bønderne en større andel n˚ar de udgør en stor
og homogen gruppe i et land med politisk konkurrence og stabilitet. Hvis magt-
fordelingen mellem bønderne og den politisk-økonomiske elite er meget lige kan
dette dog have negative velfærds effekter, fordi konkurrencen om renterne vil
være h˚ard, hvilket fører til at begge grupper bruger flere ressourcer p˚a at opn˚a
politisk magt. En vigtig implikation af dette er, at n˚ar lande med svage insti-
tutioner og en heterogen gruppe af bønder oplever stigende værdi p˚a jord, vil
introduktionen af mere demokratiske institutioner ikke være den bedste løsning,
da dette medfører en h˚ardrere konkurrence om renterne.
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Chapter 1
Introduction
A combination of population growth, rising per capita income and the implied changes in diets
towards more land intensive food products, and government consumption mandates for bioenergy
in parts of the Western world, has put increasing pressure on agricultural land (e.g. Cotula et al.,
2009; Robertson and Pinstrup-Andersen, 2010; Hertel, 2010; Deininger et al., 2011), which is
unlikely to slow in the future (Deininger, 2011). Since land is a fixed resource, this implies
increasing prices and agricultural rents (e.g. Binswanger et al., 1995; von Braun and Meinzen-Dick,
2009; Schmidhuber, 2006). A current indication of the increasing global interest in agricultural
land is the increasing amount of transnational transactions involving large tracts of land in many
land-abundant developing countries (Borras and Franco, 2010; Collier and Venables, 2012).
The majority of the world’s ’uncultivated’ land is located in developing countries, and as land
markets and property rights are often far from perfect in these countries, this implies that a large
and increasingly valuable natural resource is potentially up for grabs. Increasing value of land
renders the appropriation of land an increasingly profitable activity, which could potentially result
in conflict over land. Indeed, land-related disputes has been spreading across Africa as witnessed
by the experiences of Zimbabwe, South Africa, Ghana, Somalia or Kenya, among others (Sekeris,
2010).
Another potential consequence is large scale expropriation of land by national governments
and private investors (domestic as well as foreign). For example, according to Borras and Franco
(2010), large scale land acquisitions are carried out by land-scarce countries based on the belief
that long-term control of large landholdings beyond their own national borders, is necessary to
supply the food and energy needed to sustain their populations and societies in the future.
While the issue of land scarcity and increasing global demand for land is receiving increas-
1
Chapter 1. Introduction 2
ing public attention, opinions on its effects are divided (e.g. von Braun and Meinzen-Dick, 2009;
Robertson and Pinstrup-Andersen, 2010). Critics propose that increasing demand for land may
spark a neo-colonial scramble for land, dispossessing peasants and increasing poverty as a result.
For example, according to Robertson and Pinstrup-Andersen (2010), without establishing provi-
sions to compensate marginalized groups, land-abundant African countries could suffer the natural
resource curse with all of its negative effects. Moreover, according to (Deininger et al., 2011)
an eagerness to attract investors in an environment where state capacity is weak, property
rights ill-defined, and regulatory institutions starved of resources, could lead to projects that
fail to provide benefits, for example, because they are socially, technically, or financially
nonviable. Such failure could result in conflict, environmental damage, and a resource curse
that, although benefiting a few, could leave a legacy of inequality and resource degradation.
More optimistic voices propose that increasing demand for land may induce much needed rural
investments and hence increase agricultural efficiency, raising farmers’ incomes and creating rural
as well as general economic development (e.g. Borras and Franco, 2010; Cotula et al., 2009; von
Braun and Meinzen-Dick, 2009), perhaps even resulting in a global renaissance of agriculture
(Schmidhuber, 2006). Moreover, since 75 percent of the world’s poor are rural, and most of them
engaged in farming, the need for agricultural investments in order to reduce poverty and increase
economic growth is huge (Deininger et al., 2011).
Since the phenomenon of increasing global demand for land is relatively recent, academic
research in general, and economic research in particular, is scarce and mainly concerned with
the effects of large scale land investments in specific areas (Matondi et al., 2011; Arndt et al.,
2009; Robertson and Pinstrup-Andersen, 2010; Collier and Venables, 2012), or the direct effect on
consumers of increasing food and energy prices (e.g. Schmidhuber, 2006).
For example, a study by Arndt et al. (2009) uses a CGE model to analyse the effects on income
distribution and growth of large investments in biofuels in Mozambique. The results indicate that
biofuels provide an opportunity to enhance growth and poverty reduction, but that the benefits
depend on the production technology. Specifically, an outgrower approach to producing biofuels is
more pro-poor, due to the greater use of unskilled labor and accrual of land rents to smallholders
in this system, compared with the more capital-intensive plantation approach. Hence, the study
concludes that the type of production should be the one that most favors smallholder farmers, but
it remains silent on the determinants of such outcomes.
Moreover, several studies find that for local people to benefit from the increased interest in land,
3rights to land must be recognized, clearly defined, and enforceable at low costs. Land transfers
must be voluntary, based on users’ free, prior and informed consent, provide them with a fair level
of proceeds, and not involve expropriation for private purposes. Moreover, the processes must be
open, impartial, and fully transparent, implying that information on prices, contracts and rights
should be publicly available, with parties fully aware of, and able to, enforce any agreements
they entered and with public agencies performing their functions effectively (Deininger, 2011).
According to Robertson and Pinstrup-Andersen (2010) on the subject of increasing large scale
land acquisitions in developing countries
The distribution of costs and benefits from land investments is largely dependent on the
initial measures in place to safeguard against appropriation of land on which poor rural
people depend for their livelihood, guidelines for profit sharing, policies to enforce contract
law and avenues for the disenfranchised to seek legal counsel if grievances occur.
A similar conclusion is reached by Deininger (2011), who notes that
To prevent local elites from capturing the benefits from expected land appreciation, structures
are needed to make decision about local rights in a way that is understood locally and repre-
sents the interests of all rights holders. Two options for doing so are through (elected) local
governments in a broader context of decentralization, or, through decision-making bodies that
are specific to land.
However, such circumstances are rare in many land-abundant developing countries, and taking
measures to obtain them may not be feasible due to the incentive structures existing in these
countries. For example, these countries are typically characterized by relatively weak institutions
and ill-defined property rights, and several historical examples suggest that when countries are
facing large windfall gains, it is the political and economic structure of the country that determines
the distributional outcomes of such windfall gains.
Hence, while the existing literature largely agrees that the distributional consequences of in-
creasing demand for land depends crucially on the possibility for rural populations to claim their
rights, this study takes one step back and asks under which circumstances may rural populations
be able to claim their rights? I take a political economy approach, and assume that government
policies are endogenous, and depend on factors such as the structure of economic and political
power. Hence, the main objective of this thesis is to investigate the deeper determinants of the dis-
tributional consequences of increasing demand for land, given the initial structure of the political
and economic environment.
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To my knowledge, no study has so far developed a general theoretical framework for such an
analysis. Therefore, the work comprising this thesis is a first step within a relatively unexplored
area of research.
In the next section I present and discuss the overall analytical framework developed in this
thesis with a focus on the limitations to the framework. Section 1.2 briefly presents the pa-
pers comprising the thesis, and Section 1.3 presents some conclusions and suggestions for future
research.
1.1 Analytical approach and limitations
The main part of this thesis is devoted to the development of a theoretical framework to analyse
the determinants of the distribution of rents from agriculture. In addition, and relating more
directly to the effect of an important driver of the increasing demand for land, the thesis contains
a study on the effect of the composition of diet on land use and the pressure on land on a global
scale.
The main focus is on developing countries with relatively weak institutions and large rural
populations, and the idea is to treat agricultural land as a high value natural resource. In the
resource curse literature, natural resources are typically characterized as point source or diffuse,
where high value natural resources belong to the point source type. Moreover, according to this
literature, a weakly institutionalized country endowed with point source natural resources tends
to be cursed by these resources, due to their specific characteristics. Specifically, such a country
tends to experience a larger extent of conflict and rent seeking, resulting in welfare losses and
high levels of inequality. However, if the value of agricultural land increases, so that land can no
longer be said to contain the characteristics of a diffuse resource, the effect of this resource on
rent seeking is uncertain. This thesis proposes a theoretical framework that analyses under which
circumstances high-value land will have the same rent seeking effects as the conventional point
source resources, and under which circumstances it may in fact provide an opportunity for rural
development and increasing incomes of farmers.
Several simplifying assumptions have been made in order to make the analysis more tractable
and the propositions more clear. For example, I only consider two groups, a group of elites,
which is characterized by being relatively small and relatively wealthy, and a group of farmers,
characterized by being relatively large, relatively diverse and relatively poor. While this is a strong
simplification, it can be said to roughly resemble a typical land-abundant developing country,
5 1.2. Paper summaries
and it is relatively standard in the literature. In addition, while some studies have suggested
that certain agricultural crops, namely plantation crops, could have the characteristics of a point
source resource (e.g. Isham et al., 2005; Boschini et al., 2007), the determinants of plantation
production vs. smallholder production are complex and beyond the scope of this work. Moreover,
the theoretical part of thesis does not distinguish between different agricultural commodities or
different types of agricultural land, and hence, it is assumed for simplicity that agricultural land
is completely homogeneous.
When it comes to agricultural rent seeking, the thesis does not distinguish between different
types of rent seeking, such as excessive taxation of agricultural products vs. land grabbing via
large scale land acquisitions. Since the objective is to analyse the distribution of rents, the instru-
ments for this distribution are less important. Moreover, I do not distinguish between national
or international rent seeking explicitly. For example, while large scale land acquisitions are often
being carried out by foreign investors in many land-abundant developing countries, almost all
large scale land transactions involve close partnerships between foreign investors and the national
governments (Borras and Franco, 2010). Hence, I assume that the national government is involved
in the transactions, without distinguishing between direct and indirect involvement.
1.2 Paper summaries
This section briefly presents the papers included in this thesis. An overview of the papers is
presented in Table 1.1.
Paper 1 relates specifically to one of the drivers of increasing demand for agricultural land,
namely the change in the composition of diets across the globe, towards a more Western diet
containing more land intensive foods such as meat and diary products. The study sets up four
different scenarios based on different assumptions about the evolution of diet compositions in the
future, and, using an energy-economic integrated assessment model, projects the land use changes
resulting from the changing demand. Results suggest that land use and the pressure on land is
highly sensitive to the global diet composition, and particularly, if the developing world approaches
the diet composition of the developed world, almost all of the world’s arable land will be converted
to food and timber production, with very little land available for bioenergy production.
Paper 2 presents a macroeconomic model that describes the dynamic relationship between the
distribution of political and economic power. It describes how an external shock, in the form of
increasing agricultural rents, may pull the system out of an initial equilibrium, characterized by a
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Table 1.1: Overview of papers presented in this thesis
Paper Article name Authors Journal
No.
1 The effect of meat and diary Jay Gregg and Submitted to Energy and
consumption on land use and Anna Hvid Environmental Science
bioenergy availability
2 Fighting for rents: agricultural Anna Hvid Published in Journal of
windfall gains and social change Reviews on Global Economics
in land-abundant developing
countries
3 A new scramble for land or an Anna Hvid and Submitted to Economics
unprecedented opportunity for Geraldine and Politics
the rural poor? Distributional Henningsen and accepted for presentation
consequences of increasing land at the Royal Economic Society
rents in developing countries Conference at the University
of Manchester in April 2014
4 Agricultural rent seeking in Anna Hvid Submitted to Applied
developing countries: An Economics Letters
empirical investigation
5 Increasing natural resource Anna Hvid Submitted to Peace
rents from farmland: A curse or Economics, Peace Science and
a blessing for the rural poor? Public Policy
high concentration of political and economic power, into a new equilibrium with a lower concentra-
tion of power. The results show that whether or not an increase in agricultural rents is able to pull
the system out of the initial equilibrium depends on whether the farmers decide to organize. This
again depends on the costs, given by the social diversity of the farmer group, as well as the quality
of the institutions in the country, and the benefits given by the size of the rent increase. Moreover,
the new equilibrium is determined by the effectiveness of the political organization of the farmers,
which is given by their group size as well as the quality of the institutions. In other words, if
farmers are socially diverse, institutions are of poor quality, and the rent increase is not very high,
the costs of organizing may exceed the benefits, and the equilibrium will not change. However, if
the rent increase is large enough relative to the diversity of the group and the institutional quality,
the system will move towards a new equilibrium, which will be more favorable to the farmers the
larger is their group size and the better is the quality of institutions. Moreover, according to case
examples presented in the study, it is particularly the political institutions supporting political
competition and political stability which is important with respect to the extent to which farmers
are able to obtain a share of the rents.
Paper 3 develops a game theoretic model that more specifically analyses the competition for
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land rents between farmers and an elite group. The model covers two periods, and in the first
period both groups correctly anticipate some increase in land rents, which takes place in period
two. In period one each group decides how many resources to invest in political power, which
enables them to obtain a share of the rents in period two. The size of the increase in rents, the
relative political power of the two groups, and the amount of resources invested by the other group,
determines how much each group decides to invest. The most important results of the study are
that while the relative political power determines the distribution of rents when the increase in
rents is not too large, at certain levels of rent increases, farmers are constrained by their initial
wealth, and hence, the elite will be able to appropriate an increasing share of the agricultural
rents, even when farmers are relatively effective in obtaining political power. This is because they
cannot afford to increase their investment in political power according to the increase in rents.
Moreover, investments in political power have negative welfare effects in the sense that they are
subtracted from consumption and do not add new value. Hence, the welfare loss increases in the
size of the increase in rent, and in the extent to which the share of political power of the two
groups approach each other. This implies that introducing more democratic institutions may have
adverse welfare effects, if it means that the farmers’ political power comes closer to the elite’s,
thereby increasing the competition for rents and hence the investment in political power by both
groups.
Paper 4 empirically tests the reasons for land appropriation, based on the model developed in
paper 3. Specifically, it tests the proposition that the share of rents appropriated by the elite is
given by the relative political power of the two groups, which again is given by the wealth of the
elite, the diversity of the farmers and the political system. The agricultural rent share appropriated
by the elite is proxied by a measure of large scale land acquisitions (LSLA), the political power of
the elite is proxied by a measure of the concentration of wealth, the political power of the farmers
is proxied by a measure of ethnolinguistic fractionalization, and political institutions are proxied
by a measure of democracy. The results support the proposed theory that a larger relative political
power of the elite positively affects agricultural rent seeking by this group. However, contrary to
the expectation, the results indicate that democracy positively affects rent seeking. There are
several potential reasons for this rather counter-intuitive result, the most likely one being that
data is biased in the sense that more democratic countries have a higher degree of transparency,
and hence to a larger extent report large scale land acquisitions.
Paper 5 is a more general and thorough presentation of the analytical framework developed
Chapter 1. Introduction 8
in this thesis. It presents and discusses the proposed theories and the empirical study, and draws
some general conclusions.
1.3 Conclusions and future research
This thesis set out to investigate the effects of increasing demand for agricultural land. The main
focus has been on the distributional effects, but work has also been done on the effects of changes
in diet compositions in the developing world on the pressure on agricultural land.
First of all, findings suggest that a change in diet composition towards a more Western diet
in the future implies a significant increase in the demand for agricultural land. The theoretical
framework is based on the key assumption that the distributions of economic and political power
are interrelated, and more so in weakly institutionalized countries, and the main findings of this
part of the thesis are: (i) An increase in natural resource rents from agriculture may create an
opportunity for an economy to escape an equilibrium characterized by high concentrations of
political and economic power, to one with lower concentrations; (ii) The determinants of this
escape are given by the social diversity of the farmers, the size of the farmer group, the quality of
institutions, and the size of the rent increase; (iii) More specifically, the rent share appropriated
by the elite in the event of a rent increase, is given by their political power relative to the farmers’;
(iv) If the rent increase is very large, the farmers cannot afford their preferred investment, and
the elite will increase their share of the rents as the size of the rent increases; (v) more democratic
political institutions may have negative welfare effects if they result in a more equal distribution
of political power between the two groups and hence a tougher competition for rents.
While these conclusions are in principle not far from those presented in other studies (e.g.
Deininger, 2011; von Braun and Meinzen-Dick, 2009), the contribution of the work presented in this
thesis is twofold: (i) It provides a more systematic framework for the analysis of increasing demand
for land, enabling a better understanding of the relatively complex relationships determining
the distribution of natural resource rents coming from agriculture, given the initial political and
economic circumstances in a country, and (ii) it investigates the deeper determinants of the political
and economic structures determining the distributional outcomes of increasing land rents. For
example, while the existing literature concludes that a system which enhances the rights of the
rural populations is crucial wrt. the distribution of benefits from increased value of land, the
microeconomic model developed in this thesis, suggests that enhancing farmers’ rights may be
socially costly if it is not backed by institutional measures that reduces the incentives for rent
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seeking behavior.
As mentioned, this work is only a first step in a new and increasingly relevant field, and there
is a broad scope for future research, theoretically as well as empirically. While the formal models
could be refined and expanded, for example, by involving more groups, different types of natural
resources, as well as the production side of the economy, the empirical part of this analysis is
perhaps where the largest challenges remain. Reliable cross country data on agricultural rent
seeking is currently not available, and while this could change in the future, more systematic
case-based studies, involving only a few countries, is perhaps the most promising way forward at
this stage.
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Abstract This study examines the effect of future diet on land use and bioenergy potential. We ana-
lyze historical trends in national and regional diets, and develop four diet scenarios out to 2095: high and
low animal products (AP) consumption and projections based on historical economic and cultural trends.
Using the energy-economic integrated assessment model, GCAM-DTU, these scenarios are explored for
the 21st century. We estimate the economic bioenergy potential at the end of the century to be between
82 and 126 EJ yr−1, yet the composition of the biomass and global land use is drastically different across
scenarios. How diets evolve in the developing world has a substantial effect: these countries currently
have low AP consumption and large potential for bioenergy production. It is unsustainable if diets in the
developing world approach the high calorie, high AP diet of the developed world; it will require converting
nearly all the Earth’s arable lands into food and timber production by the end of the century, thereby
leaving little land available for bioenergy crop production. A contrasting scenario with lower global AP
consumption leaves much of the planet’s natural ecosystems intact, and land is available to produce more
bioenergy crops.
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2.1 Introduction
2.1.1 Background
Historically, agriculture has been one of the most substantial ways in which humans have changed
the surface of the Earth (Houghton, 1994). Already, the intensification and expansion of agricul-
ture, particularly in the last century, has allowed the human population to increase substantially
(Matson et al., 1997), and it is projected that further intensification and expansion of agriculture
will be necessary to meet the food demands of a growing population in the 21st century (Tilman,
2001). Moreover, as economies develop, demand for calories from animal products (APs) are ex-
pected to increase (Rae, 1998; Delgado, 2003; Wang et al., 1998), which may require more land
and resources than vegetal calories (Pimentel and Pimentel, 2003).
In addition, many countries look to bioenergy to improve energy security, boost rural economies,
and to reduce the amount of carbon intensive fuels in their energy portfolios. These motivations,
coupled with improvements in bioenergy technology, have led to a dramatic increase in the pro-
duction of bioenergy in the last decade: in 2010, global biofuel production surpassed 100 Gl yr−1;
up from only 18 Gl yr−1 in 2000 (REN21, 2011). Current bioenergy consumption in all forms
is 50 EJ yr−1 (Int, 2008), making it the largest source of renewable energy today, and roughly
10% of the global energy portfolio. A majority of studies suggest that the economic potential for
bioenergy in 2050 is between 50 and 225 EJ yr−1, and several studies suggest that the economic
potential for bioenergy may be as high as 400 EJ yr−1 by the end of the 21st century (Berndes
et al., 2003). The theoretical potential is estimated to be much larger: between 35 - 1135 EJ
yr−1 by 2050 (Hookwijk, 2003). This variation in estimates results not only from differing model
structures, but from differing assumptions concerning bioenergy production. Future potential for
bioenergy production is based on technological advancements and future crop yields, as well as
economic competition among other energy alternatives and alternative uses for arable land, i.e.,
food production. The future demand for food is seen as the most substantial factor that limits the
bioenergy potential in the future (Hookwijk, 2003; Yamamoto et al., 2001; Smeets et al., 2007).
Using cropland for the production of biomass feedstocks has led to the concern that competition
for land will lead to increasing food prices and shortages (Ranses et al., 1998; Johansson and Azar,
2007) and conversion of natural areas to agricultural use (Righelato and Spracklen, 2007; Wise,
2009).
In a review of multiple studies on bioenergy, Dornburg (2010) identifies food demand and
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future diet (along with agricultural management, crop choice, use of degraded land, and water
competition) as one of the most important uncertainties in estimating future bioenergy potential.
This is because different diets place different demands on the planet’s arable land. For example,
Gerbens-Leenes and Nonhebel (2002) estimated that land requirements for vegetarian (wheat-
based) diets are one-sixth that of meat-based diets, and that the diet composition will be a larger
factor in land use than population. Gerbens-Leenes and Nonhebel (2002) make the further point
that these dietary changes are related to aﬄuence, and conclude that aﬄuence has a greater impact
on land demand than population does. Bouma et al. (1998) corroborate this finding, showing that
an aﬄuent diet requires three times the plant biomass as a vegetarian diet. Likewise, using a life-
cycle approach for the US, Pimentel and Pimentel (2003) showed that increased consumption of
APs places added pressure on not only land, but water and energy as well. Furthermore, increased
demand for APs in the diet leads to an increase in Nitrogen (N) use; 53% of N consumption today
is for production of animal feed, and thus a reduction in N inputs would decrease nitrate runoff
and reduce the environmental impact of food production (Howarth et al., 2002).
Using a bottom-up calculation, Smeets et al. (2007) projected the 2050 potential for bioenergy
to be between 367-1548 EJ yr−1. In terms of diet, they used projections by the FAO, and created
a scenario with a “saturation” point at approximately 30% of calories from AP, used later by
Nonhebel (2012). The largest source for bioenergy in that study was dedicated woody bioenergy
crops grown on surplus agricultural land, thus making future diet the main contributor for the large
range in estimates. The study did not, however, include a model that balanced future demand
and supply for food (Smeets et al., 2007).
Using a bottom-up calculation, and a projected future scenario, Nonhebel (2012) analyzed the
demand for land based on different needs (food, feed, and bioenergy) in different regions of the
world (developing, transition, and developed) and found that an increase in bioenergy production
would likely affect global food security. Specifically, Nonhebel (2012) considered a future scenario
where demand for meat converges towards the Western diet and bioenergy demand also increases
in the developed world, and found that this would reduce the amount of exported food from
developed countries to developing countries, causing high price volatility. Nonhebel (2012) notes
that crop residues could potentially meet a large share of bioenergy demand, however, it would
require a large increase in the transportation infrastructure that she deemed unlikely. Nonhebel
(2012) concluded that current estimates of bioenergy potential were likely too high and would be
constrained by changing dietary demand.
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A study by Stehfest (2009) suggests that shifts in the dietary composition towards less meat
consumption decreases the amount of land needed for food production, relative to a baseline
scenario in which the global diet converges to that of the western world. The study used a the
Integrated Model to Assess the Global Environment (IMAGE) to estimate the effects of human diet
and land use on climate change, finding that reducing meat consumption significantly reduced the
costs of climate change mitigation (Stehfest, 2009). Much of the carbon benefit was from assuming
that natural vegetation would regrow on abandoned pasture land (thereby sequestering carbon)
(Stehfest, 2009). The study was not designed to examine bioenergy potential specifically, and as
such, it was assumed that future bioenergy could only be produced on abandoned agricultural
land and natural grasslands, where it did not compete economically with food crops or lead to
deforestation (Stehfest, 2009). Nevertheless, the study suggests that diet has a profound effect on
land use within an energy-economy-environment framework.
The purpose of this paper is to explicitly explore the effect future food demand has on future
bioenergy potential. In so doing, we endeavor to expand on the findings of Nonhebel (2012) by con-
sidering a suite of diet scenarios for the 21st century and employing a sophisticated market-based
integrated assessment model to balance supply and demand between different energy resources
and allocation of land, taking into account the entire energy and food system and simulating the
economic competition between the various options. We also seek to expand on the analysis of
Stehfest (2009), by specifically including bioenergy within the integrated assessment framework
and developing longer range (90-year) scenarios for how diets may evolve throughout the 21st cen-
tury, based on historical regressions. To accomplish this, we first explore historic trends in global,
regional, and national diets as they relate to economic development. Next, we create future sce-
narios for regional and global diets. Thereafter, we model the effect these diets have on land use
and bioenergy potential. The goal is to shed light on the effect of different diets on bioenergy
potential noted by Dornburg (2010) and to better understand the effect diet has on global land
use.
2.1.2 Historic trends
Research has demonstrated that diet composition is correlated with income; specifically, it is shown
that when the standards of living increase, people demand more APs (Grigg, 1994). Yet, from
a historic global perspective, the average AP% in the global diet has not fluctuated much: for
the last 50 years, the proportion of total calories consumed from APs has remained slightly under
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20%, even though the total caloric consumption has increased (and with it, APs in absolute terms)
(Figure 2.1). In general, global per capita calorie consumption has increased between 1961 and
2007. As economies develop, production becomes more efficient, and more people have economic
resources to feed themselves and developing countries tend to shift their diets to comprise more
APs (Delgado, 2003; Kastner et al., 1994).
Nevertheless, there are large variations across regions and through time. In general, per capita
consumption of APs is lower in developing regions compared to developed regions; for example,
Australia, Europe, the US, and Canada continue to derive over 30% of calories from APs, while
India is under 10% (Figure 2.1). Between 1961 and 2007, China’s per capita consumption of
animal calories has increased by more than a factor of ten (FAO, 2012) while wealthier regions are
keeping constant or even decreasing their proportional consumption of animal calories (Figure 2.1)
(e.g., US, Canada, Australia and New Zealand ). As noted by Nonhebel (2012), this could suggest
that a saturation point has been reached, where higher income does not lead to increased demand
for APs.
Yet, it is not obvious that applying a single global convergence rate is appropriate. Differences
in the percentage of APs in diets across countries and regions of similar income levels demonstrate
that culture is also important in relation to dietary composition. For example, while Japan is on
par with the rest of the Western World when it comes to income per capita, the AP% in Japan is
somewhat lower (24%). On the other hand, the AP% in the Nordic countries is somewhat higher
than other Western countries, at slightly above 40%. The trends are less clear in developing and
middle income regions, yet, there does seem to be some convergence in AP%, but at different
levels by region. In Latin America, AP% appears to be converging to a level of around 25%, while
in Southeast Asia convergence in AP% is seems to be slightly lower, closer to 20%. India has a
relatively low and somewhat constant AP% at around 10%, despite a growing economy. In Africa,
there are few clear trends and large fluctuations in national diets, likely because income levels in
many areas are close to subsistence levels, making income a poor predictor for future diet in this
region. However, in wealthier countries of Africa (e.g. South Africa, Mauritius, and Mauritania)
there is some historical leveling off in AP% at 20-25%, even with rising incomes.
Figure 2.2 summarizes the historic diet patterns, by displaying how the slope in various diet
variables versus per capita GDP has changed through time. In panel (a) of Figure 2.1, consumption
of APs does indeed tend to increase with increasing wealth- but not as much as it did in the past.
This relationship between wealth and the share of the diet consisting of APs has been weakening
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over time. Similarly, the percentage of fat in the average diet is also positively correlated to per
capita wealth, but again, this trend is weakening over time (panel (c) of Figure 2.2). Interestingly,
there is no correlation between per capita wealth and the share of the average diet consisting of
protein; in some years, there was a negative relationship between wealth and protein consumption
(in terms of percentage of the diet) where the slope estimate was less than zero (panel (b) of
Figure 2.2). Finally, total per capita caloric consumption is correlated with wealth and while
this relationship has changed over time, there is no apparent pattern to this change (panel (d) of
Figure 2.2). Nevertheless, we can assume there is a physiological and/or social plateau; there is a
limit to the amount of calories people can realistically consume.
2.2 Methods
2.2.1 Data analysis
Historic trends were analyzed noting relationships between per capita PPP GDP (Gross Domestic
Product, at Purchasing Power Parity) from Heston et al. (2011) and total caloric intake, percentage
of APs in the diet, fat demand, and protein demand (FAO, 2012). Calories were sorted into
animal and vegetal origin, and then the proportion of animal calories to the total caloric intake
was calculated. Because the independent variable (AP%) is a proportion and hence constrained
between 0 and 100%, a logit transformation was applied, and a regression was conducted using
the logarithmic transform of per capita PPP GDP for each year in the data set (1961-2007), seen
in Equation 1 below.
ln
(
AP%
100−AP%
)
= β0 + β1 ln(PerCapGDPi) + i (2.1)
In Equation 1, AP% represents the proportion of a caloric demand that comes from animal prod-
ucts for country i. β0 and β0 are least squares regression estimators and  is the error term
for country i. PerCapGDP is the gross domestic product at purchasing power parity for the
given country. This regression model was applied sequentially to every year in the FAO dataset,
1961-2007. For each year, the regression parameters were recorded and then a corresponding time
series plot was created of the annual slope estimates. Analogous regressions were also computed
for historic per capita protein and fat percentages, as well as total calories.
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2.2.2 Modelling
Because total food demand depends on population, wealth, technology, and prices; and the supply
is constrained by climate, land type availability, and technological capability, we chose a market-
based partial equilibrium integrated assessment model Global Change Assessment Model (GCAM)
(Clarke, 2007) to explore the effect of future diet on land use and economic bioenergy potential.
GCAM is a 14-region (Figure 2.6) global model that contains aggregated historical data on the
transportation, buildings, industry, and agricultural sectors and includes and integrated land use
module. In GCAM, the years 1990 and 2005 are calibration years, after which it solves in 5-
year time steps to the year 2095 using an iterative solution algorithm in a dynamic recursive
manner (i.e., GCAM is myopic and does not have perfect foresight; it solves each period in a
stepwise fashion, and then takes the solution from a given period and applies the appropriate
initial conditions to the next time step) (Wise and Calvin, 2011).
GCAM includes an integrated land use model that represents 12 crop types, 5 AP categories,
forestry, pasture, and biomass crops. As such, the historical (1961-2007) diet data (FAO, 2012)
were aggregated into 13 categories (rice, maize, wheat, other grains, oil crops, sugar crops, miscel-
laneous crops, beef, sheep and goat, pork, poultry, dairy, and other). The countries were further
grouped into 14 global regions: Africa, Australia & New Zealand, Canada, China (including other
centrally planned economies in Asia), Eastern Europe, Former Soviet Union, India, Japan, South
Korea, Latin America, Middle East, Southeast Asia, USA, and Western Europe, and these data
were used to calibrate the model.
In GCAM, each animal type has specific metabolic (caloric) and nutritional demands that are
met by either pasture grazing and/or feed crops. GCAM represents land use change endogenously.
Land use is allocated to meet regional and global food and bioenergy demand, using a nested
hierarchy of land classes, including both managed and unmanaged land. Aside from tundra,
rock, ice, desert, and urban areas (which are fixed), agro-forest land includes forest (natural and
plantations), cropland (in and out of production), pasture (managed and unmanaged), grassland,
and shrub land (Wise, 2009). GCAM allocates land across these agro-forest subcategories using a
profit maximization algorithm. Land allocation in GCAM is not winner-take-all, and is subject to
a share weight function that limits the rate at which land can be converted from one use to another,
reflecting current and historical preferences for land allocation. Future crop yield assumptions are
crop- and region- specific, but in general, GCAM assumes incremental crop yield improvements for
all non-forest crops, based on historic improvements, until 2050 (Bruinsma, 2009), at which point
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yield increases plateau, and increase much slower in the latter half of the 21st century. Yields
however decrease as crops expand into land less suited for agriculture within the model.
Biomass crops compete based on equalizing marginal profit rates against alternative land uses.
The equilibrium price for biomass represents the average cost of production, including collection
and aggregation (per crop variable costs, which in essence set a price floor for production), and
marginal land rent (with the exception of conversion of unmanaged land, which does not produce
a product, and in such cases the average land value is used). Variation in profit is due to variation
in cost of production: As the area devoted to one land use expands, cost increases (Wise and
Calvin, 2011).
Biomass for bioenergy is produced from agroforestry land as purpose grown energy crops
(dedicated plantations), as crop residues (stalks and stover from agricultural products), forestry
residue (slash from timber operations), mill residue (sawdust and pulping liquors). Agroforestry
residues are a byproduct of other activities, namely food and forestry, and the amount of residue
biomass harvested (the proportion of the sustainable technical potential) that enters the energy
stream is a function of the equilibrium price for the biomass market (Gregg and Smith, 2010).
A sustainability constraint requires a portion of the residue to remain on the land to retain
soil nutrient levels and to reduce soil loss through erosion (Gregg and Smith, 2010; Gregg and
Izaurralde, 2010).
GCAM uses free market and free trade assumptions (Heckscher-Ohlin: bi-lateral trade is not
explicitly modeled). The model allows for trade between regions for vegetal products and biomass,
but not APs, to simulate the logistical difficulties of transporting highly perishable products (e.g.
milk) and to better represent the regional differences in non-convergent global diet scenarios.
In GCAM, labor productivity and population are exogenously assumed (thereby, GDP is also
exogenous, as it is the product of labor productivity and population). Global population increases
to 9 billion around midcentury (Uni (2004) medium projection), peaking at 9.2 billion around 2070,
and falling back to 8.8 billion by 2100. The global economy expands by a factor of approximately
four in the 21st century. These assumptions produce moderate economic growth while maintaining
some degree of regional disaggregation.
We refer to the model as GCAM-DTU, which is built on the GCAM 2.0 architecture, with
changes made to the agricultural demand balances. For all scenarios, it is assumed there is no
climate policy or global price on greenhouse gases, thus there is no economic penalty for land use
change emissions. This is done to limit the confounding effects of a climate policy on food choice
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and bioenergy production, thereby isolating diet as the sole explanatory variable.
2.2.3 Scenario descriptions
Scenarios are created by changing income elasticities for each GCAM food category in each region
to achieve the desired scenario by the end of the century in a linear approach (in terms of the
time series in income elasticity). Price elasticity was set to zero to represent a fixed demand.
Though all diet scenarios vary the proportion of animal vs. vegetal products, the regionally
specific ratios within these categories were not altered. As examples, preference for beef and dairy
are maintained in the US; pork consumption remains minimal in the Middle East; rice is the
preferred grain in Asia, etc. This was done to maintain regional diet tastes while only altering the
per capita proportion of animal versus vegetal products consumed.
Four scenarios describe different future diet pathways (Table 2.1). The scenarios contrast high
and low AP consumption with globally convergent and non-convergent regional diets. Diet paths
for each scenario are shown in Figure 2.1. Both the Low and High AP Scenarios are convergent
in their construction: the world evolves to the same number per capita calories and the same
AP% (panel (b) and (d) of Figure 2.1). Both the Regression Trend and the Cultural Trend are
non-convergent scenarios, maintaining some distinct differences due to economic projections and
cultural preferences for the various regions (panel (a) and (c) of Figure 2.1).
Regression trend scenario
The Regression Trend was constructed with a meta-regression approach that combined 1) the
historical global relationship between wealth and AP%, 2) the historic global relationship between
wealth and total per capita caloric intake, and 3) the recent regional trends in dietary composition.
The strategy was to create a scenario that took into account recent trends in total caloric intake
and AP%, but that also took into account globalization of diets, and the evolving historic eco-
nomic relationship between wealth and AP%. For the Regression Trend Scenario, two regression
approaches were combined.
First, a regression was computed for each region on recent trends: linear regressions were
computed on total per capita calories and per capita calories from APs for the period 1990-2007.
These regressions were used to extrapolate the AP% out to 2095.
A second regression approach (economic regression) was computed on the historical relationship
between AP% and per capita income. OLS was applied to obtain parameter estimates for the
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slope and the intercept at each point in time, and then the linear trends of the changing slope
and intercept were extrapolated until the year 2095 (panel (a) of Figure 2.2). From here, the
extrapolated future slope and intercept values for AP% versus per capita wealth were applied to
the projected per capita income values for each region. Thusly, the predicted animal proportion
of the diet was back-calculated from the projected regression for future years.
The projections from the two regression approaches for AP% were blended, using different
weights for each time step in GCAM-DTU. In 2020, the weighting was 0.9 * predicted value from
the recent trends regression and 0.1 * the predicted value from the economic regression; 2035:
0.7 * recent trends and 0.3 * economic; moving up to even weights in 2050 (0.5 each); 2065: 0.3
* recent trends and 0.7 * economic; 2080: 0.1 * recent trends and 0.9 * economic, to solely the
economic regression at the year 2095. An analogous approach was used to project total caloric
consumption for this scenario (except no logistic transform is applied to the total calorie data).
High AP and low AP scenarios
The Low AP Scenario (based on the diets of India and Africa) and High AP Scenario (based
on the diets of the US, Western Europe and Australia) simulate an increasingly globalized world
where diet compositions converge across regions. For the Low AP scenario, the 2007 population-
weighted mean AP% for India and Africa of approximately 10% was used. In the Low AP Scenario,
per calorie consumption was set at 3000 kcal capita−1 day−1 to avoid a starvation diet scenario.
To produce the High AP Scenario, the mean 2007 AP% was calculated for the US, Canada,
Western Europe, Australia and New Zealand. The total per capita caloric intake was analogously
calculated, and rounded to 3800 kcal capita−1 day−1. A caveat here is that some price elasticity
was added to the High AP scenario, in order to allow for a solution (there was no solution in the
high AP scenario, because there was not enough land to meet regional AP demands).
Cultural trends scenario
The Cultural Trend is a scenario where AP% reaches different levels across regions based on
cultural similarities between regions. In the Cultural Trends Scenario, dietary composition has
been kept constant in developed, regions where we assume it has plateaued. In developing and
transition regions, we have used the most aﬄuent countries as convergence targets for convergence
for the rest of the countries in that region. In some regions, several convergence levels are possible;
depending on which countries we use as a basis. In such cases, we use choose the convergence level
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with the higher AP%. We assume a modest increase in AP% to 15% for India (to represent a
large vegetarian population) and 30% for China (in line with Western regions). The former Soviet
Caucuses approach a diet similar to that of Eastern Europe today; the Korean diet approaches
the current diet of Japan; Latin America approaches the current diet of Australia. In Africa, we
assume that the dietary composition converges to the current level of Namibia and Botswana at
around 20%. We assume the same for Southeast Asia and the Middle East. Furthermore, we
assume the per capita caloric intake from vegetal food sources remains constant for all regions for
the 2005 level, and only adjust the per capita caloric intake of APs.
2.3 Results
The Regression Trend and the Low AP scenarios are roughly similar with respect to future land
allocation (panel (a) and (b) of Figure 2.3), keeping much of the Earth’s agro-forestry land un-
managed, leaving natural forests, shrub land, and grassland, and presumably conserving their
respectively associated fauna (panel (a) and (b) of Figure 2.4). The Cultural Trend and the
High AP Scenario have much more aggressive appropriation of natural ecosystems, with dramatic
expansion of cropland and pasture for the increased production of APs (panel (c) and (d) of Fig-
ure 2.3). These pressures have a substantial effect on the amount of bioenergy crops produced.
In the Regression Trend and Low AP Scenarios, there are approximately 1.3 Gha devoted to
bioenergy crops by the end of the century, creating about 70 EJ yr−1 by the end of the century
(Table 2.1). Yet, in the High AP Diet Scenario, nearly all agro-forestry land becomes managed
for food production, and there is scant land remaining available for bioenergy crops. In the High
Animal Scenario, for example, only 8 EJ yr−1 of biomass are available from energy crops by the
end of the century (Table 2.1). Instead, the majority of the available biomass for bioenergy comes
from agroforestry residues in the High AP Scenario (Table 2.1). This is due to more feed crops
being grown in the model (Figure 2.5) and having a substantially reduced amount of cropland
available for bioenergy crops, thereby driving up the market price for residue. The Cultural Sce-
nario outcome is in between these extremes with 47 EJ of bioenergy grown (Table 2.1) on 0.8 Gha
of land (panel (c) of Figure 2.3).
Figure 2.6 presents a regional breakdown of economic bioenergy production potential for 2095
for the four scenarios. Developing regions of the world, which tend to currently have a lower
AP% as compared to developed regions, have the highest potential for bioenergy production in
the future. In particular, bioenergy production expands rapidly in Africa, Latin America, China,
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India and Southeast Asia in all scenarios modeled in GCAM (Figure 2.6). Yet, increasing AP
consumption in the developing regions of the world leads to a dramatic reduction of bioenergy
production in these regions, with the exception of India, where spare capacity is used to produce
biomass for trade on the global market.
2.4 Discussion
How global and regional diets develop in the future will have an impact on the amount of econom-
ically competitive bioenergy that can be produced (the scenario extremes lying between 80 and
125 EJ yr−1). For all scenarios, the estimated biomass potential for 2100 are on the conservative
side of the range sited by Berndes et al. (2003), due to differing assumptions about economic
competitiveness of biomass and model structure. More interesting, is that the effect of different
diets is greater on the composition of the biomass feedstock rather than absolute potential. Thus,
our results concur with those of Nonhebel (2012), that very little bioenergy crops are produced
in High AP scenario; in such a scenario, little land is available for bioenergy. However, in such a
world with high animal production, more feed crops are necessary, and a large share of bioenergy
demand is met by crop residues (Figure 2.5). GCAM-DTU assumes that demand will not be
curtailed by transportation issues as Nonhebel (2012) hypothesizes, and as such, the question is
open for future research and analysis, particularly where regional diets differ significantly.
However, though the total economic bioenergy potential is similar across the various scenarios,
they nevertheless describe quite different worlds in terms of land use. These results suggest that
the current diet of the developed world is unsustainable when applied globally with a growing
population, because if the entire world approaches the current western diet, nearly all arable land
on the planet will be needed for food, feed and timber production, with substantial amounts of
land dedicated to producing animal fodder.
The largest future potential for bioenergy production exists in the developing regions of the
world; yet, these are the regions which are expected to increase their consumption of APs as they
become wealthier. However, increasing AP consumption in the developing world without a reduc-
tion of AP consumption in the developed world (Cultural Trend Scenario) is also unsustainable.
On the other hand, if the future diet follows more closely to the Regression Trend Scenario, with
modest reduction in the developed world of caloric intake and APs (at the same time allowing for
modest increases in the developing world), then there appears to be adequate food available as
well as some land for bioenergy production. The same is true of the Low AP diet. The amount of
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APs demanded is a major driver of not only pasture demand, but also demand for crops devoted
to animal feed.
One of the major challenges in modeling future potential for bioenergy is the uncertainty in
future technology (agricultural management) and the associated future crop yield improvements
(Dornburg, 2010). Historically, crop yields have increased through the use of chemical inputs;
for example, nitrogen (N) use in the US has doubled between 1961 and 1997 (Howarth et al.,
2002), and correspondingly, the agricultural yield of maize has more than doubled (Uni, 2007).
Similarly in China, fertilizer use has tripled between 1980 and 2004, coinciding with a doubling of
average crop yields (Nat, 2005). It is thought that many regions of the world could potentially see
rapid increases in crop yields, and this is reflected in the GCAM-DTU assumptions; future yield
improvements are greater for regions such as Africa versus Western Europe.
Another challenge with global models of this scale is that the level of aggregation can obscure
details. In particular, in the model used, the Global Change Assessment Model - Denmark Tech-
nical University (GCAM-DTU), fruits and vegetables are all in one category. It is difficult to
generalize about calorie yields, land type requirement, etc. with such diverse constituents. Yet,
fruits and vegetables are generally low calorie, labor intensive, expensive, and generally require the
best crop land to grow. Scenarios that substantially increase the amount of fruits and vegetables
tend to push the model to reserve the best crop land on crops that do not provide much caloric
sustenance, even if they do provide other nutritional benefits. GCAM-DTU is crude as a nutrition
model, and only considers caloric targets in each food-type category, not other fiber, nutrients, or
dietary requirements. Therefore, care was taken to assure that the diet scenarios created did pro-
vide for adequate sustenance, though we acknowledge that further research is needed to integrate
a healthy diet target for the global population within an integrated land use model.
GCAM-DTU is a long-term model with large time steps. Therefore, the outputs resemble
smoothed average prices and production. This does not allow for any comment on year-to-year
variability and price volatility when there is a bumper crop or drought, or fluctuations in other
parts of the energy system that could potentially change demand for bioenergy. Additionally,
climate change is expected to shift growing regions for crops, affect yields and optimal crop varieties
and cultivars, and increase the cost of crop losses and/or protection from an increase in extreme
weather events (Olesen and Bindi, 2002), yet these factors are not considered in this study.
The presence of an ambitious climate policy, or similar aggressive regional bioenergy mandates,
would potentially increase the share of land devoted to bioenergy by driving up the price of biomass.
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As modeled in this study, food demand is fixed within each scenario, where price elasticity of food
is assumed to be zero (or very small in the High AP Scenario) in order to create the specific diet
scenarios. Therefore, as modeled, increasing food prices do not change consumption habits or shift
demand. Bioenergy demand competes with other energy sources based on price, and a carbon
price would increase demand for biofuels (and thereby increase biomass prices) by increasing the
price of fossil fuels. As modeled, however, increased food demand raises the price for bioenergy
(i.e., food demand is primary). This may be unrealistic, because current policy developments
that include bioenergy mandates and climate targets could potentially lead to a situation where
bioenergy production becomes increasingly inelastic, and food demand will be subject to a greater
degree of price elasticity.
While there is a relationship between diet and per capita wealth, diet is also highly cultural,
and there are substantial differences across regions concerning this relationship. Land pressure
from bioenergy may have an effect on food prices, thus altering dietary preferences. This is likely
to be more the case in developing countries where food represents a larger share of personal
budgets and demands will therefore have a higher degree of price elasticity. Thus, it is not clear
to what degree targeted policy instruments can affect dietary behavior (e.g., a meat tax), since
food expenditures represent a very small portion of total income in the developed world (which
consumes a higher proportion of APs). Verplanken and Faes (1999) found also that behavioral
phenomena surrounding diet were difficult to change. This would lend support to a rather inelastic
relationship between food prices and food consumption, particularly in the future as economies
develop.
2.5 Conclusions
In terms of climate change mitigation, a higher amount of AP consumption not only results
in more land use change emissions and deforestation, it also reduces the potential for biofuels,
making all low carbon energy more expensive. It is unclear which type of policy instruments
can encourage shifts in food consumption and bioenergy production, particularly if global poverty
rates are reduced.
Regional diets, particularly AP%, are highly correlated to income, though this relationship
is changing through time. Much of the future diets and bioenergy availability depends on what
happens in the developing world because these countries typically have the low AP consumption,
and large potential for bioenergy production. Bioenergy demand is expected to continue to increase
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in the future as we seek alternative sources of energy; yet is constrained by how diets develop in the
future. More importantly, diet is more likely to affect the composition of biomass for bioenergy
rather than the absolute amount: scenarios with high AP demand will typically produce more
crop residue and less dedicated bioenergy crops. Increasing animal consumption requires more of
the world’s arable land be brought into production, reducing the amount of unmanaged, natural
ecosystems; little land is available for crops dedicated to bioenergy. Yet a world with high meat
and dairy consumption will produce an increased amount of feed crops and more crop residue is
likely to be available for bioenergy production. A hypothetical global vegetarian diet (or shifts
in this direction) reduces pressure on converting natural areas into agroforestry production and
allows for more dedicated biomass crops to be produced.
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2.7 Tables
Table 2.1: Scenario descriptions and economic bioenergy potential for 2050 and 2095
Scenario Description Bioenergy Source
Bioenergy (EJ)
2050 2095
Regression
Trend
Non-convergent, low animal
product: regression
relationships
Crops 27 71
Residue 47 53
Total 75 124
Low AP
Convergent, low animal
product: 3000 kcal cap−1
day−1, 10%AP
Crops 29 68
Residue 48 57
Total 77 126
Cultural
Trend
Non-convergent, high
animal product: cultural
similarities
Crops 25 47
Residue 49 61
Total 74 108
High AP
Convergent, high animal
product: 3800 kcal cap−1
day−1, 33%
Crops 14 8
Residue 54 74
Total 68 82
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Figure 2.1: Historic diet and future diet scenarios with respect to the percent of calories from animal
products. Historic data are from FAO Statistics Division (26) and grouping is based on GCAM regions.
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Figure 2.2: The change in slopes over time for the various consumption parameters: meta-regression for a)
animal product percent (by calories), b) protein % (by mass), c) fat % (by mass), and d) total calorie consumption.
Regressions were computed for each variable with respect to per capita GDP (Purchasing Power Parity), data from
Heston et al. (2011) for all years 1961-2007; food consumption data from FAO Statistics Division (FAO, 2012). A
logistic transform was applied to the proportional variables in a.-c.
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Figure 2.3: Future land allocation based on diet scenarios.
29 2.8. Figures
Figure 2.4: Managed versus un-managed land in 2095, based on future diet scenarios.
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Figure 2.5: Bioenergy production based on future diet scenarios.
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Figure 2.6: Regional bioenergy production for all scenarios, 2095.
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Abstract In recent years, a global increase in demand for agricultural commodities and land has
contributed to increasing agricultural prices. This trend can be expected to continue in the future,
and may result in significantly higher land rents. This paper investigates the potential distributional
effects of increasing land rents in land-abundant developing countries from a theoretical viewpoint, and
provides historical case examples to support the theoretical propositions. It is proposed that the specific
characteristics of a rent-generating natural resource have implications for the concentration of economic
and political power and hence the distribution of rents. Specifically, when it comes to agricultural land,
the characteristics of land imply that the organizational capacity of farmers is a crucial determinant of the
distribution of agricultural rents. The historical case examples indicate that the extent of organizational
capacity may be determined by land inequality, the heterogeneity of farmers and the political environment.
Keywords: rent seeking, agricultural windfall gains, developing countries, land grab, natural resources
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3.1 Introduction
The demand for arable land for the production of food and fuel has increased in recent years,
and can be expected to continue to do so in the future (e.g. Deininger et al., 2011; Robertson and
Pinstrup-Andersen, 2010). This is driven by an increasing world population, increasing demand for
land-intensive food products, and increasing focus on climate change issues creating an increasing
demand for biofuels (e.g. Robertson and Pinstrup-Andersen, 2010). Since the size of arable land
is more or less constant, increasing demand, all else being equal, implies increasing agricultural
prices and increasing land rents.
Opinions on the potential effects of increasing global demand for arable land in land-abundant
developing countries differ widely. Some point to the potential for agriculture to attract foreign as
well as domestic investment, which would increase agricultural efficiency and contribute to poverty
alleviation and general economic development, while others point to the risk of a ’scramble for
land’, causing an increase in poverty and income inequality within, as well as across, countries
(e.g. Deininger et al., 2011; Robertson and Pinstrup-Andersen, 2010). This study investigates the
circumstances determining whether increasing land rents will mainly be appropriated by small
and wealthy elites1, or whether the larger groups of relatively poor farmers will be able to keep
the rents, implying a more equal distribution of wealth. While the focus of the study is on
distributional effects, economic efficiency effects are also considered.
Several studies have suggested that in weakly institutionalized countries, i.e. countries with
no or few constraints on economic and political behaviour, large natural resource abundance
affects politicians’ incentives and creates a tendency for political and economic power to be closely
related and highly concentrated, because political power can be used to obtain control over natural
resource revenues, and at the same time, this wealth can be used to obtain more political power
(e.g. Acemoglu and Robinson, 2001; Oechslin, 2010; de Luca et al., 2012).
However, this is not necessarily so for all types of natural resources, since different types of
natural resources may affect incentives in different ways. For example, the literature on the re-
source curse distinguishes between point source, and diffuse, natural resources (e.g. Isham et al.,
2005; Boschini et al., 2007). Point source resources are typically highly geographically concen-
trated, highly capital and skill intensive, and have a high economic value (typical examples are oil
and minerals), while diffuse resources are geographically spread out, have a low skill and capital
1I do not distinguish between the appropriation of rents via, for example, selling or leasing land to foreign
investors, excessive taxation of agricultural output or land grabs.
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intensity, and have a low economic value (the typical example is agriculture). In weakly insti-
tutionalized countries, small and homogeneous groups with access to skills and capital have a
comparative advantage in obtaining resource rents from point source resources, relative to large
and heterogeneous groups without access to skills and capital, because the costs of organizing and
obtaining political influence, and thereby control over resource rents, are lower for the smaller
group while the benefits are larger (Bates, 1981)2.
In relation to this, a study by Boschini et al. (2007) introduces the notion of appropriability,
where the level of appropriability of a natural resource increases with its economic value and
geographic concentration, which implies that point source resources are more appropriable than
diffuse resources. The study argues that more appropriable resources induce more rent seeking
behaviour, which leads to economic inefficiencies and regressive distributional consequences for
countries with low quality institutions.
Since agriculture has so far been of relatively low value, it has been categorized as a diffuse
resource with very low appropriability, but if the value of agricultural output increases, its level
of appropriability may increase, which in turn may have consequences for distributional and eco-
nomic outcomes. However, the level of appropriability of high value agriculture cannot, a priori,
be determined, because of the combination of high economic value and low geographic concentra-
tion. This combination of characteristics makes it difficult to determine whether it is of the point
source of diffuse type, and hence makes it difficult to predict how, in interaction with institutions,
it will affect distributional and efficiency outcomes. Looking at agriculture as a high-value natural
resource could potentially change the way in which arable land affects distributional and economic
outcomes, because it may create some fundamentally different incentives than those arising from
conventional diffuse natural resources. In short, all else being equal, high value agriculture in-
troduces a situation where a high value natural resource is more accessible to a larger and more
diverse group of individuals, than is most often the case with point source resources. However,
rent seeking, for example in terms of land-grabbing or excessive taxation of agricultural output,
may change this situation to one in which high-value land would end up having the same type of
effects as point source resources.
The aim of this study is to contribute to a better understanding of the distributional conse-
quences of increasing agricultural prices in land-abundant developing countries, by viewing arable
land as a potentially high value natural resource, and investigating the consequences for appropri-
2For example, small and homogeneous groups have lower transaction costs and a lower likelihood of free-riding.
Moreover, since the extraction of point source natural resources is typically highly capital and skill intensive, a
group with access to these factors is able to generate higher rents than groups without such access.
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ation of rents by different groups, induced by increasing prices. I focus on the ability of farmers
to organize, given by their size and their degree of social heterogeneity, as the main determinants
preventing appropriability by elites. The study also contributes to the general resource curse lit-
erature by analysing a ’new’ type of natural resource that cannot, a priori, be defined as either
point source or diffuse.
I begin by reviewing the literature on the relationship between natural resources and political
and economic concentration, and, based on this, I develop a general theoretical framework to
make a more formal and systematic analysis of the relationship between political and economic
concentration and the effects of agricultural price changes. When it comes to the empirical part,
the phenomenon of persistent and strong agricultural price increases is so far more of a prediction
of the future than a historical fact, and research and data on the subject is therefore sparse (see
e.g. Robertson and Pinstrup-Andersen, 2010; Arndt et al., 2009). However, there are several
historical examples of countries facing an opportunity to obtain large agricultural rents, with
different distributional and efficiency outcomes. I present and compare these examples, draw
some general conclusions, and relate these conclusions to the theoretical framework.
The study is closely related to a study by Willebald (2011), which in a similar way analyses the
appropriability of land and its effect on distributional and general economic outcomes. However,
Willebald (2011) analyses the situation of an open land frontier where initially, unused land is
taken into production in an environment where no institutions exist, but are determined endoge-
nously. The present study analyses the situation where land is initially occupied and institutions
exogenously given. Moreover, while the appropriability of land is given by its value (quality) in
Willebald’s framework, I consider land to be homogeneous and analyse appropriability as given
by value and the organizational capacity of farmers. Hence, while the study by Willebald (2011)
suggests that high value land creates higher inequality and thereby lower economic development
(via adverse institutions), high value land does not necessarily have adverse distributional and
efficiency effects in the framework presented here. Therefore, by analysing the effects of valuable
land in situations where institutions are already established, this study supplements the work of
Willebald.
A current example of a potentially high-value agricultural commodity is energy crops for bio-
fuels. According to Matondi et al. (2011), the politics of biofuels can be regarded as a power
game, where the elites decide on behalf of rural smallholders who do not have a strong voice in
bilateral agreements, investments, or trade policies made within the regional and international
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systems. However, when small-scale farmers begin to suspect that they may lose their rights, they
attempt to negotiate through political channels in order to seek more secure tenure over their land
resource.
Indeed, as the present study suggests, the extent to which farmers are able to reap the ben-
efits of high-value agriculture crucially depends on their ability to organize and obtain political
influence. However, the structure of such organization is important for the outcome. For example,
while some studies suggest that high land inequality increases collective action among large-scale
farmers, providing them with political influence and hence enabling them to oppose rent seeking
by political elites, other studies suggest that such land inequality, rather than inducing rent seek-
ing by political elites, induces large-scale farmers to appropriate rents from small-scale farmers.
Hence, land inequality, which enables a subgroup of farmers to organize effectively, merely results
in a shift in the rent seeking efforts from political elites to large-scale farmers. The findings in this
study suggest that in the most optimal situation, the entire farming sector is able to organize and
obtain political influence.
The paper is organized as follows. The next section investigates how economic and politi-
cal power are related in general, describes the political-economic equilibrium, and discusses how
agricultural windfalls may change this equilibrium. Section 3.3 presents different historical ex-
amples of the distributional and efficiency outcomes of agricultural windfalls, from which some
general conclusions are drawn, and subsequently discussed in relation to the theoretical framework
presented in section 3.2. Section 3.4 concludes.
3.2 Economic and political concentration
Theoretical as well as empirical studies have suggested a close relationship between political and
economic concentration in weakly institutionalized countries (e.g. Guimaraes and Sheedy, 2012;
de Luca et al., 2012; Acemoglu et al., 2004). Many theories suggest that economic inequality
is likely to lead to political inequality, so that wealthy individuals often also become politically
powerful, while at the same time other, equally plausible theories suggest that political inequality,
i.e. the concentration of political power in the hands of a few, is likely to lead to economic
inequality, as the politically powerful use politics to become richer (Acemoglu et al., 2013).
Moreover, many studies on endowment economies (countries with low levels of industrialization
and a high dependency on primary production), suggest that in countries with high levels of point
source resources, those in power can use their political superiority to extract natural resource
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rents (e.g. Ross, 2001b), and therefore, point source natural resource dependency tends to rein-
force the relationship between economic and political concentration. Specifically, because point
source resources are highly appropriable, they are more susceptible to concentrated ownership by
politically powerful groups.
The strength of the relationship between economic and political concentration depends on a
country’s institutional quality because institutions set the stage for the potential for rent seeking
by political elites, as well as for the potential for wealthy individuals to obtain political power
(e.g. Persson et al., 1997; Acemoglu et al., 2013). A situation with large point source resource
dependency and weak institutions thus tends to create an equilibrium which is characterized by a
high concentration of political and economic power, where a relatively small group is able to solve
the collective action problem efficiently and obtain political power, thereby obtaining control over
valuable economic resources.
However, an increase in agricultural prices may change such an equilibrium. This is because of
the characteristics of land, which, on certain crucial dimensions, differ from those of conventional
point source resources. Specifically, high value land has a potential to be less appropriable, since
agriculture has a much lower capital and skill intensity as well as a lower geographic concentration,
and is therefore much more accessible to the large population of non-elite (rural) individuals.
According to collective action theory, groups facing lower costs and higher benefits from or-
ganizing are able to solve the collective action problem and reap the largest share of a common
pool resource (e.g. Jarvis, 2005). Collective action problems tend to be particularly severe in
agriculture, because farmers tend to be a large, disperse and heterogeneous group of individuals
(Bates and Block, 2009), which implies high costs of organizing. Moreover, because agriculture is
typically of relatively low value, the gain per individual from collective action tends to be small.
However, if this group manages to solve the collective action problem when facing higher prices, it
may actually benefit from its relatively large size in obtaining political influence (see e.g. Banerjee
et al., 2001), since, all else being equal, a large and well-organized group is more effective than a
small one.
I propose that an equilibrium of high economic and political concentration could change in the
event of increasing agricultural prices. In effect, increasing agricultural prices provide an incentive
for the farmers to organize and attain political influence, because the higher land rents increase
the benefits derived from political influence relative to the costs.
To see this more formally, suppose we have two groups, farmers and elite. Define political
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concentration in period t as Mt =
Mft
Met
, where Mft is the share of political power possessed by
the farmers, and Met is the share of political power possessed by the elite. Moreover, we have
Mft + M
e
t = 1. Similarly we define economic concentration as It =
Ift
Iet
, where Ift is the share of
income accruing to the farmers and Iet is the share accruing to the elite, and I
f
t + I
e
t = 1. Hence,
when Mt and It equals zero, this corresponds to a situation where the elite is in possession of all
political power and economic resources, while when Mt and It are close to one, we have perfect
equality where the farmers and the elite possess an equal amount of political power and economic
resources. Moreover, farmers are able to obtain political power and economic resources if they
decide to organize. In the following I only model the decision of the farmers and assume that
the political power and economic resources accruing to the elite is simply 1 −Mf and 1 − If
respectively.
I assume organization is costly and that the cost of organizing for the farmers is a function of
their degree of social heterogeneity, h ∈ {0; 1}, as well as the quality of institutions, s ∈ {0; 1}.
Hence, the cost is given by C(h, s) where ∂C∂h > 0 and
∂C
∂s < 0. The benefit of organizing is
a function of the agricultural prices, Ift (pt) where
∂Ift
∂pt
> 0. This is because, if the farmers are
organizing they are able to keep the revenue generated in agriculture, which is a function of the
prices. The net benefit of organizing then is NB = Ift (pt)−C(h, s), and the farmers will organize if
this is positive, i.e. if NB > 0. In other words, the larger is the level of heterogeneity and the lower
is the quality of institutions, the larger must the price increase be in order for NB to be positive3.
Let Iˆt be the level of income concentration which gives the farmers the level of income that makes
them indifferent between organizing and not organizing, that is, the point where Ift (pt) = C(h, s).
Hence, Iˆt reflects the organizing costs for the farmers, and we assume that this point is given by
h
s , reflecting that if heterogeneity is very high and/or institutional quality is very low, the price
increase giving rise to an increase in Ift (pt) (implying an increase in It), must be high in order for
the farmers to choose to organize.
Further I assume that it might only be a subgroup of the farmer population that decides to
organize. Let n denote the share of the farmer group that decides to organize. A low n could for
example reflect a situation with high inequality within the farmer group, making it more beneficial
for the farmers owning large tracts of land to organize (due to their larger agricultural output),
resulting in a situation where only the subgroup of large scale farmers choose to organize. Hence,
0 ≤ n ≤ 1 and when n < 1 only a subgroup of the farmer population organizes. When farmers
3Note that this is under the assumption of no (or imperfect) capital markets, so that farmers cannot borrow
against future expected income, but only have the income available to them today.
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(or a subgroup of farmers) decide to organize, organizational capacity, that is, the extent to which
farmers are able to obtain political power and economic resources, is given by the size of the
organizing farmer group, n, as well as the institutional quality, s. When farmers do not organize
at all, we set Mft = 0 and hence Mt = 0.
When the system is in equilibrium political and economic concentration are equal, i.e. Mt =
Mt+1 = It = It+1. Assume that before the price increase, say in period t = 0, the elite possess all
economic power and all economic resources, i.e. Mt=0 = It=0 = 0. Then, when a price increase
occurs, say in period t = 1, the system is pulled out of its initial equilibrium, because the higher
income generated by the higher prices, accrue directly to the farmers, increasing their income
relative to the elite. That is, in period t = 1, It=1 increases exogenously because I
f
t=1(pt=1)
increases due to the increase in price. Note that this only holds for the period in which the
price increase occurs. From the next period, t = 2, the elite may begin to appropriate the rents
generated from the higher prices, or the farmers may begin to organize and thereby increase their
share of income and political power.
When the system is out of equilibrium, i.e. when t ≥ 1, and if the farmers decide to organize,
we assume that income and political concentration are dynamically interdependent in the following
way:
1 Mt(It, h, n, s): Political concentration in period t is a function of income concentration in
period t, the degree of heterogeneity, the size of the organizing farmer group, and the quality
of institutions.
2 It+1(Mt): Income concentration in period t + 1 is a function of political concentration in
period t. That is, a group can use its political power today to ensure economic wealth
tomorrow.
3 Mt+1(It+1, h, n, s): Political concentration in period t+ 1 is a function of income concentra-
tion in period t+ 1, the degree of heterogeneity, the size of the organizing farmer group, and
the quality of institutions. And so on..
Let us say that organizational capacity of the organizing farmers is given by sn. That is, the
larger is the organizing group, the more effective is it in obtaining a larger share of economic and
political power. In addition, farmers are able to do this more effectively when formal institutions
are of better quality. Normalizing organizational capacity of the elite to 1, we have an equilibrium
given by M∗ = sn = Mt = Mt+1 = It = It+1 = I∗. We assume that when the political power
43 3.2. Economic and political concentration
share of the farmers is larger than their income share, they are able to use this excess political
power to increase their income share, while when their income share is higher than their political
power share, the elite will appropriate income from the farmers. Moreover, outside of equilibrium
economic and political concentration only adjusts gradually. We assume that the functional form
of Mt(It, h, n, s) is given by
Mt = (It − sn)
(
It − h
s
)
(It − 1) + It (3.1)
Moreover, we assume that income inequality in period t+ 1 is simply given by
It+1 = Mt (3.2)
Substituting (3.1) into (3.2) gives
It+1 = It + (It − sn)
(
It − h
s
)
(It − 1) (3.3)
which is a dynamic equation where income concentration in period t + 1 is given by income
concentration in period t plus the difference between income concentration and organizational
capacity, (It − sn), weighted by the term
(
It − hs
)
(It − 1) which defines how far It and Mt are
from the point where farmers start organizing (hs ) and the end point where there is perfect equality
(It = Mt = 1). Subtracting It on both sides of (3.3) gives
I˙t = (It − sn)
(
It − h
s
)
(It − 1) (3.4)
In equilibrium we must have I˙t = 0, i.e. It does not change from one period to the next. Hence,
solving (3.4) for I˙t = 0, gives
I˙t = 0 when It =
h
s
or when It = sn or when It = 1
Hence, we have three equilibria, where one is given by the point above which farmers start to
organize, one is given by the organizational capacity of the farmers, and the last one is given
by the point where we have perfect equality of political power and economic resources, i.e. no
political or economic concentration. In the following, we will assume that hs < sn < 1. Moreover,
(3.4) is only defined for It ≥ hs , since below this, farmers do not organize at all, i.e. when It < hs ,
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Mt = 0 and hence It immediately jumps to zero as well. Solving (3.4) for I˙t > 0 and I˙t < 0, and
noting that hs ≤ It ≤ 1, we get
I˙t > 0 when It < sn
I˙t < 0 when It > sn
Hence, if the size of the organizing farmer group is relatively high (high n) and/or institutional
quality is relatively high (high s), while at the same time the organizing farmers’ income share is
relatively low, then the organizing farmers are able to increase their income share. Moreover, if
the size of the organising farmers is relatively low (small n) and/or institutions are of low quality
(low s), while at the same time the organizing farmers’ income share is relatively large, then
the elite will appropriate income from the farmers, and hence It decreases. This is illustrated
in Figure 3.1, where the horizontal axis represents economic concentration and the vertical axis
represents political concentration. The straight line represents equation (3.2) and the curved line
represents equation (3.1).
Figure 3.1: Economic and political concentration and political-economic equilibria.
Since in the equilibrium point It =
h
s we have that It < sn (due to the assumption that
h
s < sn),
this equilibrium is unstable because, if we move slightly to the right, It begins to increase, and if
we move slightly to the left, It and Mt jump to zero. Moreover, if the price increase is so large
that It=1 moves far to the right, say to I
′
t in the point b, the system will converge to the new
equilibrium in Y because at point b, It < sn. The point It = sn is a stable equilibrium, because
moving slightly to the right, It decreases towards sn, and moving slightly to the left, It starts
increasing towards sn. Hence, the stable equilibrium will be given by sn, and therefore, if farmers
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decide to organize, the equilibrium level of income and power distribution increases in the size of
the organizing farmer group and the quality of institutions.
In other words, while institutions affect the decision to organize as well as the equilibrium
concentration of political power and income, heterogeneity only affects whether farmers organize
or not, while the size of the organizing farmer group determines the new equilibrium after a price
increase.
Hence, in this rather simplified set-up, agricultural price increases initially reduce economic
inequality between the elite and the farmers and, if large enough, create an incentive for farmers
to invest in political influence. The share of the economic pie that the farmers are able to obtain
in the new equilibrium depends on the size of the farmer group that organizes, as well as the
institutional quality.
To sum up, the hypothesis proposed in this section is that (1) an increase in agricultural prices
creates rents; (2) these rents create rent seeking behaviour among the elite; (3) if benefits exceed
costs, farmers will organize to defend their rents; (4) the costs of organizing are a function of the
heterogeneity of the farmers and the institutional quality, and the effectiveness of organization is
given by the size of the organizing group as well as the institutional quality.
3.3 Examples of rent seeking in agriculture
The importance of collective action and political influence in relation to the distribution of agricul-
tural rents has been documented by several studies (e.g. Conning and Robinson, 2007; Robinson,
2001), both at the micro and macro level. An individual farmer’s political connections, as well as
farmer groups’ capacity to organize and obtain political influence, are important with respect to
their ability to keep and obtain land rents.
For example, at the individual level, farmers in Ghana and Vietnam are more likely to have
their land expropriated if they do not have social and political power (Goldstein and Udry, 2008;
Markussen, 2011), while in nineteenth century Columbia, landowners who were politically powerful
had larger and more valuable land holdings relative to other landowners, which indicates that
these landowners were able to use their political power to obtain a larger share of valuable land
(Acemoglu et al., 2007). At the group level, coffee farmers in Brazil have been unable to obtain
much of the rent created under the International Coffee Agreement (ICA)4, due to collective action
4The ICA was an agreement between the principal coffee-exporting and importing countries, which was es-
tablished to increase the price at which member country exporters sold coffee to member country importers. It
attempted to achieve this higher price by restricting exports via a global quota, which was distributed among
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problems (Jarvis, 2005). Moreover, a study by Bates and Block (2009) finds that while privileged
cash crop regions in Sub-Saharan Africa are particular targets for redistributive taxation, the
situation is reversed if the president is from that region.
The most widely used instrument of rent seeking by political elites at the macro level (partic-
ularly in Africa) is marketing boards, sometimes also referred to as stabilization funds. Marketing
boards typically underpay producers when they are under government control, since in this case,
politicians and officials with different preferences than those of the farmers have an incentive to
use the board for redistributive purposes (Cardenas, 1994). A study by Dalgaard and Olsson
(2008) suggests that there is a tendency for rent seeking to increase in the event of commodity
windfalls, and more specifically, a comparative study by Cardenas (1994) finds that the taxation of
coffee producers increases with world coffee prices, and that the correlation between price increases
and taxation is strongest in countries where governmental control over the stabilization funds is
strongest.
3.3.1 Collective action and the political and institutional environment
Indonesia has been exposed to significant rent seeking in agriculture. For example, the introduction
of the International Coffee Agreement mentioned above created large quota rents, which caused
rent seeking that redistributed coffee income away from the Treasury and from the farmers to-
ward bureaucrats, politicians and exporters, reduced coffee marketing efficiency and created waste
(Bohman et al., 1996). Hence, in addition to the redistributive consequences of increasing agricul-
tural rents, economic efficiency was also adversely affected. According to Jarvis (2005), Indonesia’s
total losses due to rent seeking exceeded the potential gains that could have been achieved from
the ICA5. Another example of rent seeking in Indonesia is that of the oil palm boom. According to
McCarthy (2010), oil palm is the most significant boom crop in Southeast Asia, and is associated
with large-scale agrarian transformation. The area under oil palm in Southeast Asia grew from
4.2 million hectares in 2000 to 7.1 million hectares in 2009, with millions of additional hectares
either in transition or set aside for further development. In a case study of four different villages in
Sumatra, the centre of oil palm production in Indonesia, McCarthy (2010) concludes that, as with
the spread of cocoa markets in Sulawesi, the spread of oil palm markets in Sumatra was associated
with the sale of village common and private land, which resulted in a shift in the ownership of
member exporters (Bohman et al., 1996).
5Jarvis (2005) finds that foreign importers captured 48 per cent of the rents, the government captured 35 per
cent and domestic exporters about 13 per cent.
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agricultural assets away from poor Melayu (ethnic Malays) towards successful transmigrants and
village and district elites. According to Obidzinski et al. (2012), land values increased under the
palm oil boom in Indonesia, benefiting those with plots, but also inducing conflicts over land, both
between communities and companies and between traditional landowners and migrants.
In their comparative study, Fold and Whitfield (2012) suggest that the ability to solve the
collective action problem is an important determinant for the contrasting experiences with palm
oil in Ghana and Malaysia. From the late 1960s to the late 1980s, Malaysia’s palm oil production
and processing capacity increased dramatically and it expanded into higher-value products, while
from the early 1970s onwards, Malaysia dominated the world market for palm oil. In contrast,
successive initiatives in Ghana to stimulate palm oil production have had little success, leaving the
country with a small palm oil industry by global standards, unable to compete on the international
market. According to this study, an expansion in the volume of palm oil produced depends on
access to land and the organization of smallholders, but collective action among palm oil producers
in Ghana has been close to non-existent. Trust and a history of solving problems together are
crucial for the foundation of relations on which to build collective action. But none of the large
estates in Ghana seem interested in taking the lead in strengthening an industry association, as
this involves time and resources. In contrast, in Malaysia, a high level of collective action among
all actors has occurred which has resulted in the creation of an overall-industry association (the
Malaysian Palm Oil Promotion Council), the objective of which is to protect and promote the
interests of the entire palm oil sector.
Post-independence Ghana had a large potential for cocoa export rents, but failed to benefit
from this potential due to the excessive taxation of cocoa exports. Several studies have suggested
that this was mainly due to political reasons. Most of the farmers producing cash crops were from
a minority ethnic group (the Ashanti), whose chiefs were one of President Nkrumah’s strongest
opponents (Acemoglu et al., 2003). The political elite mainly represented the urban population
(Bates and Block, 2009), and they heavily extracted rents from cocoa production via government
controlled marketing boards (Osei, 2005). President Nkrumah’s economic policies were part of
a political strategy, where state control over the economy was an attempt to keep new political
opposition away from an independent economic base (e.g. Acemoglu et al., 2003; Fold and Whit-
field, 2012). According to Fold and Whitfield (2012), this strategy was possible because there
was no large and economically powerful entrepreneur class with which Nkrumah had to negotiate.
Moreover, the general organizational capacity among farmers in Ghana was relatively weak, due
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to its dysfunctional land tenure system and resulting conflicts over land. Land tenure insecurity is
relatively common in Ghana, due to conflicts of interests between and within land owning groups
and the state. Land tenure is governed by a combination of customary practices and a formal
administrative framework. The traditional system is governed by chiefs, and is characterized by a
lack of consistency and coordination as well as viable standards and codes of practice regarding the
allocation, administration and management of land (Osei, 2005). In sum, smallholders who were
growing cocoa could not solve the collective action problem and were unable to restrain politicians
from engaging in the appropriation of cocoa rents (Bates and Block, 2009; Acemoglu et al., 2007).
In addition to these redistributive consequences, the excessive rent seeking from cocoa produc-
tion also had negative consequences for economic development in general, since Ghana effectively
’killed its cash cow’ by creating disincentives in cocoa production, a sector in which Ghana had a
comparative advantage at the time of independence (Acemoglu et al., 2003). In 1949, the cocoa
producers received 83 per cent of the world price of cocoa, but by 1983 they only received 6 per
cent. This significantly reduced the size of production and the export of cocoa in Ghana (Easterly
and Levine, 1997).
According to Bates (1981), major rice farms in northern Ghana are owned by high-level public
servants, with the result that rice is sold at domestic prices that lie well above the world market
prices. In contrast to the rest of Ghana, in the savannah areas of the north, the state can exercise
direct control over rights to ’unused’ or ’waste’ lands, and these rights are allocated by the national
department of lands. Hence, members of the urban elite, who seek to invest in farming and who
have connections in the national bureaucracy, have used the power of the lands department to
secure acreage for rice production.
As in Ghana, in Cote d’Ivoire, the central government appropriated the large windfall held by
the agricultural marketing board during the coffee and cocoa boom (Ross, 2001a). The political
elite in Cote d’Ivoire had a small political base and therefore feared that the promotion of general
rural development would mobilize political opposition against it. In addition, there were no
effective constraints on political elites, and therefore the elite was able to appropriate the rents
from coffee and cocoa via marketing boards in order to maintain political power (Acemoglu et al.,
2003).
Post-independence Malaysia is an example of a country where farmers had a certain amount
of political influence, and were therefore able to avoid excessive rent seeking by political elites,
and instead obtain support from the government. The farmer group in Malaysia mainly consisted
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of ethnic Malays, and, even though they were not economically powerful, they were a relatively
homogeneous group, and were represented in the relatively democratic government. The gov-
ernment represented the three main ethnic groups in Malaysia, which were also divided along
professional lines. This was an important determinant for the success of the farmers, and the
economy more generally, because no single interest group was able to capture majority political
power and thereby act in correspondence with its own interests, at the expense of other sectors of
the economy. Hence, even though the farmers were economically weak, they were able to attain
political representation of a large share of the agricultural sector due to relatively well-functioning
institutions and high organizational capacity, and with this, favourable economic conditions for
the large group of small-scale farmers (Abidin, 2005).
In Botswana farmers have historically enjoyed significant political influence. Pre-colonial po-
litical and economic organization in Botswana was characterized by the fact that cattle owners
were central political figures. Also post-independence, cattle owners were still the most important
economic interest group (Acemoglu et al., 2003). Moreover, pre-colonial tribal institutions encour-
aged broad based participation in decision making and placed constraints on political elites, which
contributed to well-functioning institutions. In the absence of other sectors to develop6, early
development plans focused on the rural sector. Building infrastructure and developing this sector
was in the interests of the ruling political elite, since, in contrast to Ghana and Cote d’Ivoire, they
did not feel threatened by political opposition, due to broad-based support and well-functioning
institutions.
Turning to some Latin American experiences, a study by Nugent and Robinson (2010) compares
how four Latin American countries (Columbia, Costa Rica, Guatemala and El Salvador) exploited
the potential opportunities provided by the expansion of the world coffee market in the nineteenth
century. In contrast to other New World countries, these four countries lacked mineral resources,
while commercial activities were limited to agricultural exports, which were, however, small before
the rise of coffee. The crucial difference between the four countries was the identity of their political
elites. In Columbia and Costa Rica, the elite were primarily merchants, while in Guatemala and El
Salvador, the elite were mainly large landowners. Hence, in Columbia and Costa Rica, the elite did
not have a comparative advantage in agricultural organization, but rather in commercial activities,
and therefore, at the onset of the coffee boom they chose to control (and monopolize) finance, credit
provision and crop exports, while at the same time passing laws to protect smallholders which
6Before diamonds were discovered, agriculture was the largest sector in the economy.
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allowed them to gain land titles. In El Salvador and Guatemala, because the political elite was
dominated by landowners, creating and running plantations was the more attractive option, and
hence the onset of the coffee boom induced a mass land grab by powerful political elites creating
large coffee plantations. In addition, the elites in Columbia and Costa Rica were more polarized
and competitive than the elites in El Salvador and Guatemala, which led to a more intense struggle
for political power in the former countries. In order to mobilize support among the population, the
elite made concessions by, for example, introducing nascent democratic institutions and channels
of representation such as elections. Specifically, the most salient type of concession in a primarily
agrarian society was conceding property rights to land and passing laws to protect smallholders.
Hence, the outcome of the coffee boom was that in Columbia and Costa Rica, coffee was mainly
produced by smallholders with property rights over land, while in El Salvador and Guatemala it
was mainly produced on large plantations owned by a small elite group. According to Nugent
and Robinson (2010), this has been an important determinant of today’s large discrepancies in
economic and political concentration between the countries; Columbia and Costa Rica have twice
the GDP of El Salvador and Guatemala and are considerably more democratic.
The case of land reform in Korea in 1950 provides an example of changing political circum-
stances as the driving force of changes in political power and the distribution of economic resources.
Specifically, the distribution of political power between farmers and the elite changed over a period
of time, mainly due to external reasons, which eventually brought about major land redistribu-
tion. According to a study by Jeon and Kim (2000), Korean tenants represented the majority
of the population in the 1940s and 1950s and they were ’monolithic’ and strongly against share-
cropping tenancy. As a large majority they gained strong political power under the US military
administration, whose agricultural policy was (due to fear of the communist threat) in favour of
tenants and against the landlords. In the 1930s, there were movements among tenants to deny
rental payment and strikes against the tenancy system. This was particularly strong in regions
dominated by committees (consisting of tenants and small landowners) and agricultural cooper-
atives. Moreover, the government was so weak in the period between 1945 and the beginning of
the US military administration that landlords had no means of identifying or punishing violations
of tenancy contracts. In 1948, when the new democratic government was established, the threat
of communism and the redistribution of land in North Korea reinforced the political power of the
tenants, while the political power of the landlords became increasingly limited, and eventually
land reform became inevitable.
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3.3.2 The importance of land inequality
In Kenya, farmers have been relatively well organized, and the balance of power between politicians
and economic elites in Kenya has been conducive to better economic outcomes than for example
that of Ghana (Acemoglu et al., 2007). The argument is that, in Kenya, mainly due to its legacy
of white settlement in the highlands, farm sizes were larger and a landed agricultural elite was
able to organize and check the power of the politicians in Nairobi. In other words, this group of
farmers had low organizational costs, because it was relatively small and homogeneous, and large
potential benefits, because of the large agricultural output per individual, and hence was able to
overcome the collective action problem and obtain relatively strong political influence. Therefore,
the group of large landowners in Kenya was able to oppose rent seeking efforts by the political
elite, and hence, the taxation of agricultural export commodities has been very low. However, as
the following example illustrates, the political influence of a small subgroup of farmers may still
have adverse distributional effects as well as consequences for overall economic efficiency.
When Kenya entered the International Coffee Agreement, the political power of the coffee
farmers was relatively strong. According to Bohman et al. (1996), this allowed the coffee pro-
ducers to capture most of the benefits of ICA quotas through a marketing scheme that provided
for a producer price which was approximately equal to a weighted average of the export price.
Because this led to a higher domestic producer price than the non-member market price, produc-
tion exceeded the efficient level, requiring costly sales on the non-member market or storage. In
response, Kenya opted for supply controls in the form of planting restrictions. This ban had re-
gressive distributional effects because already established, wealthy coffee producers benefited from
artificially high returns to coffee production. The government’s choice of a planting ban rather
than the use of a tax system to control output was due to the political power of coffee farmers, who
sought to protect their own incomes from the decline that taxation would cause (McMahon, 1989).
According to McMahon (1989), this had significant consequences for distribution and economic
efficiency, as it prevented (typically poor) farmers who were not already in coffee production from
entering this market and benefitting from the higher coffee prices. Hence, introducing a coffee tax,
rather than a ban on production, would have likely ensured a more equal distribution of coffee
rents and significantly reduced the incidence of poverty in Kenya. Therefore, in the case of coffee
windfalls in Kenya, a subgroup of farmers, many of whom were from the dominant Kikuyu tribe
(McMahon, 1989), were able to solve the collective action problem and obtain political influence.
However, they used their political power to benefit members of the subgroup at the expense of the
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rest of the farming sector, and the general economy. Similar findings are obtained in a study by
Banerjee et al. (2001), which finds that large farmers within sugar cooperatives in Maharashtra,
India, are also powerful within the cooperative, and use this power to appropriate rents from
smaller farmers. This effect wears off when the number of small farmers increases, because the
power of the small farmers increases in their number.
While Kenya has been relatively successful compared to Ghana, since Kenya did not kill its
cash cow, comparing the Kenyan experience to that of Malaysia reveals that it is far from optimal.
Farmers have had relatively significant political power in both Kenya and Malaysia, and hence
they have been able to prevent rent seeking by political elites and instead obtain support from the
government. However, while this has benefited the large group of relatively poor, rural smallholders
and contributed positively to general economic development in Malaysia, it has mainly benefited
the small group of wealthy large-scale farmers in Kenya, which has had adverse effects regarding
distribution and efficiency. The key to these two different outcomes seems to be, first, that
while farmers in Malaysia were politically strong, they did not have monopoly political power,
since the Chinese and the Indians, both groups representing other sectors of the economy, were
equally represented in the government. And, more importantly, the agricultural sector as a whole
was represented politically in Malaysia, and hence the entire rural population benefited from
government support. In Kenya, large landowners, and in the specific case of the ICA, the coffee
producers, had a disproportionately large power share, and hence they were able to influence
policy in their favour at the expense of other rural groups and the rest of the economy.
Mauritius is another example of a country where export agriculture (sugar cane) has been
supported by the central government rather than taxed. According to Subramanian and Roy
(2003), the success of the Mauritian sugar cane sector is due to optimal rent sharing between
economic and political elites which were represented by different ethnic groups. The main economic
resource in Mauritius is sugar cane, but the sugar producers did not have majority political power,
which instead was held by the French minority. The structure of Mauritian diversity and ethnic
fragmentation can be compared to that of Malaysia, and is central to Mauritius’s economic success
(Subramanian and Roy, 2003). According to Meisenhelder (1997), a subdivision of sugar estates
took place in Mauritius, beginning in the late 19th century, which reduced the number of sugar
plantations and changed the distribution of land, creating a ’landowning proletariat’, which was the
historical foundation of an eventual indo-Mauritian middle class of successful farmers, civil servants
and educated professionals. Moreover, the state bureaucracy, which was disconnected by historical
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circumstances from landowners, taxed the sugar profits, and hence avoided the concentration of
agricultural rents among wealthy planters. This is an important reason for the level of development
and relative equality in Mauritius today.
3.3.3 Social homogeneity and collective action
In addition to land inequality, group heterogeneity can also affect the costs of collective action.
For example, several studies have suggested that heterogeneity increases the cost of organizing
because more heterogeneous populations tend to have less trust and larger potential for conflict.
The following section briefly presents some studies on the relationship between homogeneity and
collective action.
A study by O’Rourke (2007) finds that the success of Danish farmers, with respect to coop-
eration in the decades before WWI, was due to the fact that they were extremely homogeneous,
ethnically, religiously and linguistically, and had no conflict over land. Moreover, an empirical
study by Grootaert (1999) finds that the highest participation in collective action comes from
members of organizations which are internally more homogeneous. The results of this study indi-
cate that kin group and religion are key dimensions, i.e. collective action is easiest in associations
which bring together people from within the same kin group and/or religion. Since the ability
to organize collective action is a function of trust and a shared perception of a common good, it
seems plausible that this is more likely to be achieved among people who are more homogeneous.
This implies that if a sector consists of a large homogeneous group with a high degree of trust,
it will be more effective in obtaining political influence than a sector consisting of many small,
fragmented groups.
Relating this directly to one of the case examples presented above, a study by Easterly and
Levine (1997) explains the excessive taxation of cocoa in Ghana in terms of ethnic divisions.
According to this study, the experience with cocoa in Ghana illustrates how ethnic conflict over
economic rents adversely affects policy choices. In Ghana, the production of cocoa has been
concentrated in the region of the minority Ashanti group (making up 13 per cent of the population).
The Ashanti Empire was dominant in pre-colonial times, to the resentment of other groups, such
as the coastal Akan groups (making up 30 per cent of the population). President Nkrumah,
himself from one of the Akan groups, froze the producer price of cocoa in the 1950s, and, since
the Ashanti based opposition party failed to prevent this, continued to tax cocoa heavily through
the Cocoa Marketing Board and through the overvaluation of the official exchange rate. Though
Chapter 3. Fighting for Rents: Agricultural Windfall Gains and Social Change in
Land-Abundant Developing Countries 54
ethnic coalitions ’rotated with dizzying speed’ through the 1970s and early 1980s, they all seemed
to agree on the punitive taxation of cocoa, enabling the dissipation of these rents to political and
ethnic supporters.
Easterly and Levine (1997) also relate the success of Botswana to its ethnically homogeneous
population, while according to Miguel et al. (2005), Indonesia has a high degree of ethnic frag-
mentation, which could be one reason for the failure of smallholder farmers to organize and obtain
political influence in order to keep some of the rents created in agriculture.
3.3.4 Summary and main factors
The above examples suggest that the key determinants of the distribution of agricultural wind-
falls are a combination of the organizational structure, and institutional factors such as political
stability and political competition. The combination of these factors defines the relative costs and
benefits of organization and political influence by different groups.
For example, in Ghana and Cote d’Ivoire political instability created incentives for elites to
excessively redistribute rents, while smallholder farmers were unable to organize and prevent this
rent appropriation. However, as the example of Kenya illustrates, large inequalities in land may
contribute to overcoming this collective action problem. But while a situation in which a subgroup
of farmers are politically influential may reduce the inefficiencies associated with rent seeking from
agriculture, it may have significant redistributive consequences resulting in large inequalities within
the farmer population, as also illustrated by the examples of Guatemala and El Salvador. The
analysis suggests that the most successful outcomes in the event of agricultural windfalls, appears
in countries where a large share of the farming sector is represented politically, as in Malaysia,
Mauritius and Korea, thereby avoiding the redistribution of rents among political elites as well
as by large landowners, and hence ensuring a more diffuse spread of resource rents. Lastly, the
examples of Columbia, Costa Rica and Botswana illustrate the importance of institutional quality
and, specifically, political competition and political stability.
Hence, what seems to be crucial for the dispersion of rents in the event of windfalls in agriculture
is a combination of the following: (1) the ability of farmers to organize and hence the extent of
their political influence, (2) the extent to which political influence is obtained by a large group of
small scale farmers or a small subgroup of large landowners, (3) the extent of political competition
and political stability.
Table 3.1 and Table 3.2 summarize the findings in this section. We see from Table 3.2 that
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if farmers are organized as a whole and there is political stability and political competition, then
there is little or no rent seeking in agriculture. If farmers are not organized at all, and there is
political competition, or, if only a subgroup of farmers is organized and there is political stability,
then there is no rent seeking in agriculture either. However, if farmers are not organized and
there is no political stability, then political elites will appropriate agricultural rents, and, if only a
subgroup of farmers is organized, and there is no political stability or political competition, then
large-scale farmers will appropriate rents from small-scale farmers.
Table 3.1: Summary of country examples.
Country Crop Ex ante situation Ex post situation
Indonesia Coffee, palm oil Low organizational Rent seeking - unequal
capacity of distribution of rents
farmers/conflict over
land
Ghana Coffee, cocoa Relatively equal Rent seeking by
/Cote d’Ivoire distribution of land, political elites and
low organizational unequal distribution of
capacity of farmers, rents
political instability
Kenya Coffee Unequal land Rent seeking by large
distribution and strong scale farmers and
political power of large relatively unequal
scale farmers distribution of rents
Guatemala/El Coffee Relatively equal Rent seeking (land
Salvador distribution of land, grabbing)
political elite were
large scale farmers, no
political competition
Malaysia Palm oil Equal distribution of No rent seeking
land, organized
smallholders, political
competition and
stability
Mauritius Sugar Relatively equal land No rent seeking
distribution, political
competition and some
political influence of
farmers
Columbia/Costa Coffee Relatively equal No rent seeking
Rica distribution of land,
political elite had no
experience with
farming, political
competition
Botswana Cattle Wealthy farmers were No rent seeking
politically powerful,
well functioning
institutions, political
stability
Hence, what we can conclude from the above examples is that if a broad section of small-scale
farmers have political influence, either directly via a somewhat well-functioning democratic system
or because they are able to organize and pose a significant threat to the incumbent regime, they
will be able to obtain a large share of agricultural rents. In addition, even if small-scale farmers
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Table 3.2: Summary of country examples by most important determinants.
Country Farmers Subgroup of Political Political Rent seeking
organized as a farmers stability competition
whole organized
Indonesia No No - - High
Ghana No No No - High
Kenya No Yes - - Medium
Guatemala/El Salvador No Yes No No High
Malaysia/Mauritius/Korea yes No Yes Yes Low
Botswana No Yes Yes - Low
are not able to organize and obtain political influence, the existence of well-functioning institu-
tions and political stability (Botswana) or political competition (Columbia and Costa Rica) may
ensure smallholders’ access to agricultural rents, because political stability prevents incentives for
excessive rent seeking among political elites, and political competition among elites provides small-
holders with political influence indirectly, as political elites become dependent on their support.
These conclusions correspond well with the proposed theoretical analysis presented in sec-
tion 3.2, which suggested that a high level of social heterogeneity increases the costs of organization
for the farmers, possibly to the extent where they are unable to organize, leading to a situation
where all of the rents are appropriated by the elite. Moreover, a low level of inequality within
the farmer group, corresponding to a large n in the model, is an advantage in the case where
farmers choose to organize, ultimately giving them a larger share of the economic rents as well as
political power. In addition, high quality institutions (e.g. in the form of political competition and
stability), represented by s in the model, decreases the costs of organizing as well as increasing
the benefits. In other words, higher quality institutions increase the probability that farmers will
obtain political power and a larger share of the economic rents.
3.4 Conclusion
This study has suggested that political and economic power is interdependent in weakly institution-
alized countries, so that, in countries where economic concentration is high, political concentration
also tends to be high. This could be explained by the fact that in unindustrialized countries with
weak institutions, the majority of the economic wealth tends to come from natural resources, and
political power provides access to natural resource rents. At the same time, a wealthy group of
elites is able to use its wealth to obtain political power. This creates a stable equilibrium of a
high concentration of political and economic power. However, since this relationship tends to be
stronger when the natural resources a country is endowed with are more appropriable, increas-
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ing agricultural prices have the potential to change this equilibrium, because they change the
composition of natural resource endowments so that it is to a larger extent characterized by less
appropriable natural resources. Specifically, increasing agricultural prices create a situation where
a larger share of the population benefits from the natural resource rents. However, if farmers
are too fragmented and disorganized, the higher land rents could instead be appropriated by the
political elite. In this case, high-value arable land would not be much different from conventional
point source natural resources, with the adverse distributional and efficiency consequences that
this implies.
Inequality in land may to some extent circumvent this problem, since it creates a subgroup
of wealthy landowners who have lower costs and larger benefits from collective action, and hence
a higher probability of obtaining political influence. Some studies have indeed suggested that in
areas with high land inequality, political concentration is lower and economic outcomes are better
than in areas with more equality in land. On the other hand, other case examples have shown
that subgroups of large-scale farmers with significant political influence may use their power to
appropriate rents from small-scale farmers in order to increase their economic power.
The theoretical framework developed in this study, as well as the empirical examples presented,
suggests that the necessary conditions for avoiding excessive rent seeking by political or landed
elites, is that the entire farming sector is politically represented, or, that institutions are well-
functioning and the political system is characterized by political competition and stability. This
is not a promising conclusion, as many land-abundant African countries that may experience
increasing agricultural windfalls in the future, do not seem to have either. This implies that it
is important to strengthen formal institutions such as property rights and land tenure security,
or those which regulate the political system. While such formal institutional development is a
slow and difficult process, it may be more fruitful to invest in the more informal institutions
of smallholder organization. However, as the conclusions from this study suggest, it is important
that such informal organizations are able to coordinate and form large and inclusive organizations,
which represent as large a share of the farming sector as possible.
Several micro-studies have documented direct benefits of investments in such informal agri-
cultural organizations. For example, cooperatives in Ethiopia have increased farmers’ bargaining
power regarding the marketing of outputs, access to credit and inputs at cheaper prices (Rodrigo,
2012), while coffee cooperatives in Ethiopia have provided greater profits to coffee farmers than
private traders (Kodoma, 2007). Moreover, village organizations in Burkina Faso and Senegal have
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been shown to be effective (Bernard et al., 2008). However, since these organizations are all at
the local level, they may not benefit the organizational capacity of the entire sector. Indeed, they
may in fact do the opposite if the process results in many disorganized organizations as this may
potentially increase conflicts over land and resources. In the language of social capital, ’bonding’
social ties may not be worth much without ’bridging’ and ’linking’ ties to ensure the cohesiveness
of the larger group and effective links to the political arena. More research is needed to gain
a better understanding of the relationship between effective local village organizations and the
capacity of the entire agricultural sector to work together and obtain political influence.
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Abstract Price induced increases in land rents trigger an increasing incentive for rent-seeking be-
havior. To analyze distributional and welfare effects of increasing land rents in developing countries, we
develop a game theoretic model where a large and heterogeneous group of farmers competes with a small
and wealthy elite. The results indicate that only relatively small rent increases benefit the farmers more
than the elite. Moreover, changing political institutions so that political power is less dependent on wealth
and more dependent on group size may reduce overall welfare, because it induces wasteful expenditure on
rent-seeking.
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4.1 Introduction
In 2007, 75,000 Mexicans demonstrated against price increases of 400% for their main staple
food: corn based tortillas. These ‘Tortilla riots’ were the most prominent in a series of similar
incidents worldwide. Two years later, China’s intensive farmland acquisition in especially Sub-
Saharan Africa focused media attention on the phenomenon of increasing foreign direct investment
in farmland occurring in developing and transition countries (Collier and Venables, 2012), known
as ‘land grabbing’. These seemingly unrelated events had a common denominator in the upwards
trending and increasingly volatile global food prices of the last decade and, more importantly,
expected future price increases for agricultural products (e.g. Deininger et al., 2011). These price
increases are driven by a combination of the following factors: soaring speculation on futures
trading markets; an increasing world population and haltering agricultural productivity; changing
diets towards land-intensive foods in emerging economies; and highly subsidised biofuel programs,
primarily in the USA and the EU. Subsidies for biofuels, in particular, have stimulated intense
discussion about the implications of targets for bioenergy requirements for socio-economic cir-
cumstances in developing countries. In the discussion of the socio-economic effects of increasing
biofuel production, it is commonly acknowledged that rising food prices will have an adverse effect
on the world’s poorest, although, it is less clear if and how land-abundant developing countries
can take advantage of higher agricultural prices and increasing demand for farm land to reduce
rural poverty and eventually promote economic growth (e.g. Deininger et al., 2011; Robertson and
Pinstrup-Andersen, 2010; McCarthy, 2010).
While there is increasing demand for agricultural commodities the supply of agricultural land
is fixed (FAOstat), which means that the value of land, or land rents1 has been increasing in many
parts of the world (Hertel, 2010). The increase in land rents has the potential to catapult the
formerly low-value natural resource land into the category of high-value resources like oil, coal,
or timber. However, the lessons learned from countries that have experienced windfall gains from
high-value natural resources indicate that institutionally weak countries struggle with rent-seeking
behaviour and increasing income inequality (e.g. Mehlum et al., 2006; Torvik, 2009). Rent-seeking
as a consequence of increasing land rents can occur through two channels: by appropriating the
farmland, either for own use or for selling or leasing2 the farmland to foreign investors, and/or by
increasing taxation of the agricultural sector. The appropriation of agricultural rents is potentially
1Land rent is defined in the classical Ricardian sense as the payment to an inelastic input resource, i.e. the
remainder of the revenue per hectare after all other input factors have been paid off. As in the Ricardian framework,
the land rent declines in tact with declining farmland quality measured by yield per hectare.
2This might also include gains from bribery.
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a profitable activity, since, in contrast to other high-value natural resources, property rights over
land tend to be weak in developing countries (van der Ploeg, 2011), and the taxation system is
traditionally biased against the agricultural sector (e.g. Gawande and Hoekman, 2010). In this
rather unpromising setting, it is unclear whether increasing land rents will become a ‘blessing’ to
developing countries, contributing to rural poverty alleviation, or a ‘curse’3, like other high-value
resources where the rents only benefit a small group of individuals.
As outlined in Figure 4.1, the extent of rent-seeking behaviour induced by a valuable natural
resource determines its effect on income distribution, because a high degree of rent seeking re-
sults in the allocation of rents towards groups with a comparative advantage in rent seeking (e.g.
Mehlum et al., 2006; Torvik, 2009). The extent of rent-seeking, in turn, is affected by the appropri-
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Figure 4.1: Effect of natural resources on income distribution
ability of the resource, which indicates the extent to which the resource rents can be appropriated
by specific groups or individuals (Boschini et al., 2007). Following Boschini et al. (2007), appro-
priability divides into a measure of the quality of relevant institutions in the country, referred
to as institutional appropriability, and a measure of the specific type of the resource, referred to
as technical appropriability. Figure 4.2 demonstrates that technical appropriability further splits
into: the economic value of the natural resource (x-axis), the geographic concentration (y-axis),
and the extraction characteristics such as capital and skill intensity (z-axis). The literature has so
far divided natural resources into resources with low value, low geographical concentration, and
low extraction intensity, called diffuse resources (origin), and resources with high value, high geo-
graphical concentration, and high extraction intensity, called point resources (upper right corner).
3Curse in this context is understood as the adverse effect of a natural resource on economic development, income
distribution, and politically induced conflicts (e.g. Dube and Vargas, 2006).
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However, high-value farmland deviates from this classification as it, in most instances, combines
a high value with low geographical concentration and low skill and capital intensity (e.g. Barrett
et al., 2010), while compared to ‘classical’ point resources such as oil or precious metals, rents
from high value farm land remain easily accessible to small scale farmers, but, since they are
geographically dispersed, they are less accessible to other groups.
Hence, since the characteristics of high-value farmland are very different to those of classical
point resources, we suggest a more differentiated approach to institutional appropriability than
the one proposed by Boschini et al. (2007). More specifically, we introduce a political economy
approach inspired by Acemoglu and Robinson (2008), and argue that the degree of institutional
appropriability depends on the combination of de jure political power and de facto political power
(see Figure 4.1). While de jure political power is determined by political institutions, the allocation
of de facto political power results from equilibrium investments and the organizational capacity of
opposing groups, i.e. groups possess de facto political power as a result of their wealth, their group
size, and their ability to solve the collective action problem (Olson, 1971). To model this extended
framework of rent-seeking behaviour we use a game-theoretic approach, and build on the work of
Tullock (1980), Becker (1983), and others, but particularly on Hirshleifer (1991). Like Hirshleifer,
we model two competing groups, small scale farmers and an elite, operating in a Cournot-Nash
framework. In contrast to Hirshleifer, our model assumes different group characteristics that
affect the organizational capacity of small scale farmers and the elite. Furthermore, we model
the investment decision in a dynamic, two-period framework where we allow for different initial
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endowments of capital and different time preferences for each group. An external shock, in our case
an externally induced increase in land value, forces the two groups to readjust their investment
decisions into de facto political power. Based on this approach, we assume that the elite initially
holds de facto political power due to their initial wealth and their small and homogeneous group
structure, while small scale farmers can eventually turn a group size advantage into de facto
political power if they are able to solve their collective action problem. We argue that increasing
land rents will induce the farmers to invest in de facto political power, but that external factors
will determine the return on this investment, and consequently the share of the rents the farmers
can keep.
The paper is structured as follows: Section 4.2 introduces the theoretical setup, section 4.3
analyses the situation where farmers’ budget constraint is not binding, and section 4.4 analyses the
situation where the farmers’ budget constraint is binding. Section 4.5 analyses the effect of price
increases on the relative consumption of the two groups, section 4.6 summarizes the results and
relates them to some historical examples of increasing rents in agriculture, and finally section 4.7
concludes.
4.2 Investment in political influence
We consider a simple endowment economy where income is solely generated by natural resources,
and hence, we abstract from any production in the economy. The two groups, farmers, denoted
by f , and the elite, denoted by e, maximize utility over two periods, subject to a political power
production technology, which converts economic resources spent on political organization into
de facto political power. In this simple two-period setup, economic resources spent on political
organization can be seen as an investment made in period t, which pays off in period t + 1 in
the form of de facto political power which translates into land rent shares. In accordance with
Hirshleifer (1991) and others, we assume that both groups operate under Cournot competition,
i.e. when choosing the optimal level of investment in de facto political power, each group takes
the other group’s level of investment into account.
The two groups differ in their characteristics and the type of natural resources they are ini-
tially endowed with. Specifically, the group of farmers is larger and more diverse than the elite.
Furthermore, farmers derive income from agriculture, which is of very low value in the first period
before the price increase. The elite derives income from their initial wealth4, giving them an initial
4This could for example be resource rents generated by point source resources possessed by the elite.
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advantage in generating de facto political power. When agricultural prices increase, land rents in-
crease in tact, giving the elite increasing incentives to use their political superiority to appropriate
the land rents. However, since land rents initially accrue directly to the farmers, appropriation of
land rents by the elite will be experienced as a loss of (potential) income by the farmers. The only
way the farmers can prevent appropriation is by investing in de facto political power.
We specify de facto political power by a contest success function, along the lines of Hirshleifer
(1991)5. The de facto political power of each group is given by a combination of expenditure
on political organization and the group’s organizational capacity. The farmers’ de facto political
power in period t+ 1, pf,t+1, is given by
pf,t+1 =
mn1−αFf,t
mn1−αFf,t +m−1RkFe,t
(4.1)
where Fi,t ≥ 0, i ∈ {f, e} is the amount of economic resources spent by group i on political
organization in period t. m ∈ R+ represents the political institutions that regulate de jure political
power, with larger values indicating better functioning political institutions. mn1−α is the farmers’
organisational capacity which, in accordance with the collective action literature (e.g. Olson, 1971;
Becker, 1983; Alesina et al., 2003), depends on the group size, n ∈ N+, and group heterogeneity,
α ∈ R6. A larger degree of heterogeneity, i.e. α > 1, implies more costly cooperation. Moreover,
the effect of group size on organizational efficiency depends on the degree of heterogeneity. If
heterogeneity is high, then group size has a negative effect on organizational efficiency, and vice
versa7. m−1Rk is the organizational capacity of the elite, where R ∈ R+, is the income generated
from the wealth possessed by the elite; and k ∈ (0, 1), is the geographic concentration of valuable
land. If valuable land is highly concentrated, the elite will have a comparative advantage over
the farmers in appropriating land rents, because it will be less costly for them to appropriate
rents from a more geographically concentrated area (see e.g. Acemoglu et al., 2004; Acemoglu
and Robinson, 2008; Anderson et al., 2012; Acemoglu et al., 2013). Furthermore we assume that
well-functioning political institutions (high m), negatively affect the elite’s ability to appropriate
land rents from the farmers. If m is low, economic superiority translates into political superiority
to a larger extent, than if m is high, in which case group size is a stronger determinant of de facto
political power. In this sense, m is an indicator of the relative importance of economic superiority
5See also Tullock (1980); Becker (1983); Paul and Wilhite (1990); Caselli (2006).
6Empirical support of these relationships is for example provided in Grootaert (1999); O’Rourke (2007); Bates
and Block (2009).
7This relationship is deduced from the effect of group size and heterogeneity proposed by the collective action
literature mentioned above.
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to group size, and hence, could for example represent the degree of democracy.
Similarly, the elite’s de facto political power in period t+ 1 is
pe,t+1 =
m−1RkFe,t
mn1−αFf,t +m−1RkFe,t
(4.2)
where 0 ≤ pi,t+1 ≤ 1 and
∑
pi,t+1 = 1.
Under this postulate, the farmers’ utility maximization problem is defined as follows:
max
Ff,t
βCf,t + (1− β)Cf,t+1 (4.3)
s.t. Cf,t = A− Ff,t (4.4)
Cf,t+1 = pf,t+1δA (4.5)
pf,t+1 =
mn1−αFf,t
mn1−αFf,t +m−1RkFe,t
(4.6)
Cf,t, Cf,t+1, Ff,t ≥ 0 (4.7)
where 0 < β < 1 is a time preference parameter, m,n1−α, R, k are non-negative constants, A
is the initial land rent before the price increase, and δ = At+1At represents the relative change in
land rents between two periods. Farmers maximize utility from consumption in the two periods,
Cf,t and Cf,t+1, by choosing political organization expenditure in period t, Ff,t. The choice of
Ff,t affects the level of de facto political power and hence, all else equal, the share of rents that
the farmers can keep in period t+ 1. Consumption over the two periods is weighted by the time
preference parameter β.
Equation (4.4) states that period t consumption is given by income generated from agricultural
land minus expenditure on political organization. Equation (4.5) states that consumption in
period t+ 1 is given by the share of agricultural rents that farmers are able to keep after the price
increase. Expenditure on political organization is converted into effective de facto political power
via the organizational technology, equation (4.6), as discussed above, and, lastly, consumption and
expenditure must be positive (4.7). Without loss of information we can reduce this problem to a
constrained optimization problem with two non-negativity conditions (See Appendix). Moreover,
for Ff,t ≥ 0 the problem is convex, and therefore, points satisfying the Karush-Kuhn-Tucker
conditions are unique solutions to the optimization problem.
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The elite’s utility maximization problem takes a similar form
max
Fe,t
γCe,t + (1− γ)Ce,t+1 (4.8)
s.t. Ce,t = R− Fe,t (4.9)
Ce,t+1 = R+ pe,t+1δA (4.10)
pe,t+1 =
m−1RkFe,t
mn1−αFf,t +m−1RkFe,t
(4.11)
Ce,t, Ce,t+1, Fe,t ≥ 0 (4.12)
The elite maximizes consumption in the two periods, with 0 < γ < 1 being their time preference
parameter. Consumption in period t equals income generated from initial wealth minus expen-
diture on political organization, (4.9), and consumption in period t + 1 is given by the income
generated by initial wealth, as well as any land rents appropriated from the farmers (4.10). De
facto political power is given by the organization technology, (4.11) and, lastly, consumption and
organization expenditure must be non-negative (4.12). As with the farmers utility maximiza-
tion we can reduce this problem to one with only two non-negativity conditions, Fe,t ≥ 0 and
R− Fe,t > 0. We assume that R is very large (and specifically A R), hence R− Fe,t is strictly
positive, which means that the elite’s optimization problem is unconstrained (See Appendix).
4.3 Interior solution
Solving the farmers’ maximization problem (4.3)-(4.7), in the case of 0 < Ff,t < A, gives the
farmers’ reaction function
Ff,t =
(
1− β
β
δAψFe,t
) 1
2
− ψFe,t. (4.13)
where ψ ≡ m−1Rkmn1−α is defined as the elite’s organizational capacity relative to the farmers’ organi-
zational capacity. ψ increases in α, k and R, decreases in m and n, and is strictly convex in m, n,
and α. Ff,t depends positively on δ, and hence farmers increase spending on political organization
when the value of land increases. Moreover, farmers’ organizational spending is concave in ψFe,t,
i.e. the effective investment of the elite affects the choice of the farmers in two opposing ways:
(1) positively; because when the elite’s effective investment increases, farmers have to increase
spending in order to keep the same rent share, and (2) negatively; because increasing effective
investment by the elite makes de facto political power more costly for the farmers. Hence, for low
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values of effective investment by the elite, the benefit for the farmers of increasing organizational
effort (in terms of rent share kept) is greater than the cost (in terms of consumption given up in
period t) and vice versa.
Similarly, solving (4.8) to (4.12) gives the elite’s reaction function
Fe,t =
(
1− γ
γ
δA
1
ψ
Ff,t
) 1
2
− 1
ψ
Ff,t (4.14)
The elite’s organizational spending is affected by the farmers’ effective investment, 1ψFf,t, in the
same way that farmers’ spending is affected by the elite, for the same reasons.
Equilibrium spending on organization by the farmers is found by substituting (4.14) into (4.13)
and for the elite by substituting (4.13) into (4.14), and by solving for F ∗f,t and F
∗
e,t, respectively
F ∗f,t =
γ
1− γ
n1−αRkδA(
γ
1−γmn
1−α + β1−βm
−1Rk
)2 = γ1− γ ψ( γ
1−γ +
β
1−βψ
)2 δA (4.15)
F ∗e,t =
β
1− β
n1−αRkδA(
γ
1−γmn
1−α + β1−βm
−1Rk
)2 = β1− β ψ( γ
1−γ +
β
1−βψ
)2 δA . (4.16)
4.3.1 Equal time preferences
In the following we assume equal time preferences. Comparing (4.15) and (4.16) shows that under
equal time preferences, organizational effort is exactly equal in equilibrium, i.e. optimal spending
by the two groups is symmetric. Thus, following increasing land rents, farmers and the elite will
increase their organization effort by the same amount.
Define φ ≡ β1−β = γ1−γ . Then, from (4.15) and (4.16), political spending by the two groups in
equilibrium is given by
F ∗f,t = F
∗
e,t = F
∗ =
ψ
φ(1 + ψ)2
δA (4.17)
Figure 4.3 demonstrates the effect of δ on equilibrium expenditures (the intersection of two reaction
curves). Under this setting, equilibrium spending is positively correlated with δA, the initial value
of land as well as the increase in land rents.
Equation (4.17) shows that the amount of resources invested in de facto political power is also
determined by the relative organizational capacities of the two groups. The derivative of (4.17)
wrt. ψ is equal to δA 1−ψ
2
φ(1+ψ)2 , which is equal to zero when ψ = 1, positive when ψ < 1, and
negative when ψ > 1. In other words, F ∗ as a function of ψ follows an inverted u-shape which
peaks when both groups have equal organizational capacities and declines in tact with diverging
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Figure 4.3: Reaction curves of farmers and the elite.
organizational capacities.
The effect of political institutions, m, on equilibrium spending is negative when ψ < 1, i.e.
when the farmers are the better organized group (see Appendix). When farmers are well orga-
nized, better political institutions further increase farmers’ organizational capacity, while at the
same time reducing the organizational capacity of the elite, hence reducing competition for rents.
However, in the situation where the elite is better organized, more effective political institutions
increase the competition for rents and, hence, equilibrium spending. In this sense, better func-
tioning political institutions have an adverse welfare effect when the elite is the better organized
group. More specifically, m increases organizational spending when m <
(
Rk
n1−α
) 1
2 . This implies
that in countries where political institutions are relatively ineffective, the elite is wealthy, valuable
land is geographically concentrated, and farmers are a large and diverse group, a marginal increase
in the effectiveness of political institutions will induce higher investments in political organization
by both groups, thereby generating a larger welfare loss, because a larger share of the increase in
land rents is wasted on political organization.
Since expenditure on political organization is exactly equal in equilibrium, it cancels out in the
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organization technology equations, (4.1) and (4.2), giving de facto political power in period t+ 1
for the farmers and the elite, respectively
pf,t+1 =
mn1−α
mn1−α +m−1Rk
=
1
1 + ψ
(4.18)
pe,t+1 =
m−1Rk
mn1−α +m−1Rk
=
ψ
1 + ψ
. (4.19)
Hence, in equilibrium, the de facto political power (and thereby the rent share) of each group
is simply given by their organizational capacity relative to total organizational capacity. The
distribution of land rents is not affected by the size of the increase in rents8, because both groups
choose equal levels of investment in de facto political power, hence these investments cancel each
other out in equilibrium. As we demonstrate in the next two sections, the situation is different
when time preferences differ or when the farmers’ budget constraint is binding.
The fact that organizational expenditure cancels out in equilibrium has implications for general
welfare in terms of total consumption in the economy. An increase in land rents induces the two
groups to spend a larger amount of economic resources on political organization, but it does not
have any real effect, other than being subtracted from consumption, so it can be regarded as
wasted resources (this result is in line with e.g. Becker, 1983; Hirshleifer, 1991).
Proposition 4.1. When farmers’ budget constraint does not bind, and when farmers and the elite
have the same time preferences, greater price increases result in higher organizational spending
by the farmers and the elite. The distribution of rents, however, is determined by the relative
organizational capacities of the two groups, not by the extent of organizational spending. Moreover,
the level of organizational spending, and hence the welfare loss due to rent seeking, increases when
the organizational capacity of the two groups is more equal. More effective political institutions
may reduce this welfare loss if the farmers are relatively well organized. However, if this is not the
case, more effective institutions have adverse effects on overall welfare.
4.3.2 Differing time preferences
Differing time preferences between the farmers and the elite is probably a more realistic reflection
of the situation in many developing countries, where poor farmers are often relatively impatient
(Holden et al., 1998). According to equations (4.15) and (4.16), when β 6= γ, expenditure on de
facto political power by the two groups is no longer the same. Specifically, F ∗f,t decreases in β and
8Note that the quality of the political institutions m has a positive impact on farmers’ share pf,t+1.
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F ∗e,t decreases in β and γ. This is intuitive, since a higher valuation of consumption in the future
makes the investment in period t less costly in terms of forgone consumption in that period, and
the payoff from the investment (in the form of larger rent shares) in period t + 1 more valuable.
Moreover, as long as farmers are relatively impatient, the elite will reduce their expenditure, and
hence, a situation where the farmers are more impatient, everything else equal, will reduce the
welfare loss due to a decrease in investment in political influence.
Substituting (4.15) into (4.1) and (4.16) into (4.2) gives the following rent shares for the farmers
and elite, respectively
p∗f,t+1 =
γ
1− γ
γ
1− γ +
β
1− βψ
(4.20)
p∗e,t+1 =
β
1− βψ
β
1− βψ +
γ
1− γ
(4.21)
where
∂pf,t+1
∂β < 0 and
∂pe,t+1
∂β > 0, and pf,t+1 is strictly concave in β. If the farmers weight period
t consumption higher, both groups spend less on political influence, but the farmers’ reduction in
spending is greater than the elite’s. As a consequence, the share of the rents going to the farmers,
pf,t+1, will be lower than under equal time preferences.
Proposition 4.2. When time preferences differ and farmers are more impatient, this, all else
equal, will imply a welfare gain, because both groups decrease their spending on de facto political
power. However, the rent share of the farmers decrease with increasing impatience.
4.4 Corner solution
If farmers’ optimal investment in de facto political power Ff,t is larger than A, farmers will spend
their entire initial income in period t, i.e. A, on de facto political power. Hence, solving the
farmers’ maximization problem (4.3)-(4.7) for the situation where Ff,t = A gives the condition for
a corner solution
δ ≥ β
1− β
(A+ ψFe)
2
ψAFe
. (4.22)
When (4.22) is satisfied, Ff,t = A is the farmers’ optimal choice of investment, since it can be
shown to satisfy the KKT conditions. The elite takes this into account, and therefore, substituting
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Ff,t = A into the reaction function of the elite, (4.14), and substituting this back into (4.22) returns
the threshold value of δ for which the corner solution applies.
4.4.1 Equal time preferences
As in section 4.3 we first assume that the farmers and the elite have equal time preferences. The
threshold value for a corner solution, δ¯, is then defined by
δ ≥ φ (1 + ψ)
2
ψ
≡ δ¯. (4.23)
Hence, if the price increase is above δ¯, the farmers can no longer respond to price increases by
increasing organizational expenditure. Note that δ¯ does not depend on the size of the farmers’
initial endowment, A. This is because the elite takes the size of A into account when choosing
the level of investment in de facto political power, and hence, while a higher A would increase the
endowment and hence the farmers’ spending, it would also increase the elite’s political spending,
which would cancel out the effect.
Substituting Ff,t = A and (4.14) into (4.1) and (4.2), we get the farmers’ and the elite’s de
facto political power in period t+ 1, respectively
pcf,t+1 =
(
γ
1− γ
mn1−α
m−1Rkδ
) 1
2
=
(
φ
ψδ
) 1
2
(4.24)
pce,t+1 = 1−
(
γ
1− γ
mn1−α
m−1Rkδ
) 1
2
= 1−
(
φ
ψδ
) 1
2
(4.25)
where the superscript c indicates a corner solution. Hence, in contrast to the interior solution
case, the distribution of land rents depends on the size of the increase in rents9. While farmers
are not able to fully react to increases in rents by increasing organizational spending, the elite
is unconstrained and the larger the rents, the larger the incentive to appropriate these rents,
specifically, as δ →∞, pce,t+1 → 1.
It is apparent from equations (4.24) and (4.25) that
∂pcf,t+1
∂δ < 0 and
∂pce,t+1
∂δ > 0, i.e. in the
corner solution an increase in δ will lead to a distribution of land rents biased in favor of the elite.
Hence, the size of δ¯ is crucial with respect to the distributional consequences of increasing land
rents, since in the situation where δ¯ is very low, farmers will experience losses even in situations
9It can be shown that (4.25) is always positive, by noting that in this case we must have 1−
(
mn1−α
1−γ
γ
m−1Rkδ
) 1
2 ⇔
δ > γ
1−γ
1
ψ
which can be shown to be true in the corner solution case.
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with low or moderate price increases. Equation (4.23) is illustrated in Figure 4.4 where we have
set β = γ = 0.5 for simplicity. The figure illustrates the threshold value, δ¯, as a function of relative
organizational capacity. δ¯ decreases as the organizational capacities of both groups approach each
0 1 ψ
δ
Figure 4.4: Threshold value δ¯ and relative organizational capacity.
other, and reaches its minimum value where ψ = 1. As the degree of investment in de facto
political power by both groups increases with converging organizational capacities, the farmers’
optimal level of investment rises with ψ, which increases the probability that this investment will
be larger than their initial endowment.
Proposition 4.3. When the price increase exceeds a certain level, the farmers’ budget constraint
binds, and the distribution of rents depends on the size of the price increase. Specifically, the larger
the price increase, the larger the rent share which goes to the elite, no matter how well organized the
farmers are. The level of price increase above which farmers’ budget constraint binds, decreases as
organizational capacities becomes more equal. Hence, in situations where organizational capacities
are close to each other, farmers are more likely to find themselves in a corner solution, leaving
them with a smaller share of the rents.
77 4.5. Effects on consumption
4.4.2 Differing time preferences
Equation (4.22) in the case of differing time preferences, β 6= γ is given by
δ¯ =
β
1− β
(
β
1− β
1− γ
γ
ψ + 2
)
+
γ
1− γ
1
ψ
(4.26)
which is strictly convex and increasing in β10 and strictly concave and decreasing in γ11. Hence,
the more farmers value consumption in period t relative to consumption in period t+ 1, the larger
δ¯. This is intuitive, since the more impatient farmers are, the less they will spend on de facto
political power for a given increase in land rents, and hence, the more rents can increase before
the farmers’ optimal investment exceeds their initial endowment.
According to equations (4.24) and (4.25), in the corner solution, only the elite’s time preferences
matter with respect to the distribution of rents, because farmers’ spending is unaffected by their
time preferences. As the elite put greater weight on the future (γ small) the farmers receive a
smaller share (as
∂pcf,t+1
∂γ > 0). Moreover, as in the case of equal time preferences, the farmers’
share decreases in δ. On the other hand, as δ¯ depends positively on β, higher preferences for
present consumption imply that a corner solution will set in at a relatively higher level of δ.
Time preferences also have a crucial impact on the influence of ψ on δ¯. More specifically, the
influence of ψ on δ¯ depends on the ratio of the elite’s and the farmers’ time preferences, i.e.
∂δ¯
∂ψ
R 0
if ψ R
γ
1−γ
β
1−β
. The higher farmers value consumption in period t relative to the elite, β > γ, the
lower the values of ψ at which δ¯ reaches its minimum.
Proposition 4.4. When time preferences differ, specifically if farmers discount future consump-
tion more than the elite, farmers will experience the same losses in the corner solution situation as
under equal time preferences. However, the lower willingness to invest results in higher threshold
values before the corner solution steps in. Moreover, the better organized the farmers are relative
to the elite, the more damaging the myopic consumption preferences.
4.5 Effects on consumption
Let the two group’s total consumption be given by C¯e ≡ Ce,t+Ce,t+1 and C¯f ≡ Cf,t+Cf,t+1, and
define relative consumption as the difference between the total consumption of the two groups.
10 ∂δ¯
∂β
= 2
(1−β)2
(
β
1−β
1−γ
γ
ψ + 1
)
> 0.
11 ∂δ¯
∂γ
= −
(
β
1−β
)2
γ2−γ+1
γ2
ψ + 1
(1−γ)2 < 0
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Then relative consumption is given by C¯ ≡ C¯e−C¯f , and hence, in the interior solution it is defined
as
C¯ ≡ C¯e − C¯f = 2R+A

(
β
1− βψ
)2
−
(
γ
1− γ
)2
+
(
γ
1− γ −
β
1− β
)
ψ(
γ
1− γ +
β
1− βψ
)2 · δ − 1
 . (4.27)
In the case of equal time preferences, φ ≡ β
1− β =
γ
1− γ , equation (4.27) simplifies to
C¯ ≡ C¯e − C¯f = 2R+A
[
(ψ2 − 1)φ2
(φ+ φψ)
2 · δ − 1
]
. (4.28)
It follows that ∂C¯∂δ > 0, if ψ > 1, and
∂C¯
∂δ < 0, if ψ < 1. Hence, when the elite’s organizational
capacity exceeds the farmers’, increasing land rents will benefit the elite more than the farmers
and vice versa. In the case of unequal time preferences (equation (4.27)), the above holds, but in
addition the influence of the farmers’ time preferences on C¯ is ∂C¯∂β > 0, only if β is in the realistic
range of ≥ 0.5 and ψ ≥ 1. For ψ < 1 the results are ambiguous and depend on the values of β
and γ.
Similarly, let C¯c denote relative consumption in the corner solution
C¯c ≡ C¯ec − C¯f c = 2R+A
(
δ +
1
ψ
−
(
2
(
γ
1− γ
) 1
2
+
(
1− γ
γ
) 1
2
)(
δ
ψ
) 1
2
)
(4.29)
It can be shown that
∂C¯c
∂δ
= A
(
1−
(
2− γ
2(γ(1− γ)) 12
)(
1
ψδ
) 1
2
)
(4.30)
which is negative if δ¯ ≤ δ < (2− γ)
2
γ(1− γ)
1
4ψ
≡ δˆ12. Hence, when the increase in rents exceeds δ¯ the
distribution of land rents can only be in the farmers’ favor for price increases below δˆ.
Moreover, as the elite become more powerful δˆ decreases, since ∂δˆ∂ψ < 0. This is intuitive, as in
the corner solution the farmers are bounded by their budget, and hence, cannot react adequately
to price increases. Moreover, the elite’s time preference, γ, impacts δˆ twofold: for γ < 0.5, i.e. in
the unrealistic situation where the elite value present consumption lower than future consumption,
δˆ decreases, while a high preference for present consumption, γ ≥ 0.5, increases δˆ. As we assume
the elite have moderate preferences for future consumption, in practice, the range of δ where C¯c
12δ¯ < δˆ is infeasible if ψ >
1− β
β
2− 3γ
2(1− γ)
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is negative will be small.
Figure 4.5 illustrates relative consumption as a function of the size of the price increase, δ,
in three different scenarios where neither farmers nor the elite have distinct time preferences
(β = γ = 0.5). In the first scenario (dotted line), the farmers’ relative organizational capacity is
low (ψ > 1) and the distribution of rents is in favor of the elite for all levels of price increases.
However, when rent increases hit δ¯ψ≥0.5, the elite’s share of the rents increases further, because in
the corner solution farmers are unable to increase investment in response to increasing land rents.
In the second scenario (solid line), ψ = 0.5 which equals the threshold value from whereon δˆ ≤ δ¯
(in our example δˆ = 4.5). Although farmers are the better organised group, which rewards them
with a a larger share of the rents for low values of δ, they are still limited by their low income the
moment δ exceeds δ¯. Hence, even for low values of ψ, the elite will profit from an increase in δ the
moment farmers debark in the corner solution. In the third scenario (lower dotted line), farmers
are relatively well organized (ψ < 0.5), and hence, as long as (δ ≤ δˆ), farmers will gain relative
to the elite when rents increase. In the corner solution, though, at δ¯ψ<0.5, a different dynamic
sets in, and when δ exceeds δˆψ<0.5 (in our example δˆ = 11.5), the elite will again benefit at the
expense of the farmers.
yb
$c
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r
δψ≥0.5 δψ<0.5 δδ^ψ<0.5
Ce − Cf
1
ψ > 1
ψ = 0.5
ψ < 0.5
Figure 4.5: Relative consumption and price increases.
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So in the two latter scenarios, farmers will gain in consumption relative to the elite when the
rent increase is below δˆ. However, as the elite have greater economic resources to invest than the
farmers, as δ exceeds δˆ, a marginal increase in rents will reduce the farmers’ rent share, even in
situations where they are the relatively better organized group.
To see how total farmer consumption changes with relative organizational capacity, we begin
by solving (4.23) for the relative organizational capacity, ψ, to determine when the farmers’ budget
constraint becomes binding. This gives the following closed set, with ψ the lower and ψ the upper
bound
ψ =
φ−1δ − 2− ((φ−1δ)2 − 4φ−1δ)
1
2
2︸ ︷︷ ︸
ψ
,
φ−1δ − 2 + ((φ−1δ)2 − 4φ−1δ) 12
2︸ ︷︷ ︸
ψ
 . (4.31)
from which we see that, when δ < 4φ, there is no solution, and hence, for δ < 4φ we have an interior
solution for any ψ13. Hence, given some rent increase δ > 4φ, for ψ ≤ ψ ≤ ψ, i.e. within a given
interval of relative organizational capacities, the corner solution situation applies14. Moreover,
the range of ψ for which the corner solution situation applies increases with δ, since
∂ψ
∂δ
< 0 and
∂ψ
∂δ
> 015. Given differing time preferences, the range of ψ for a given δ, increases with γ ≥ 0.5,
and decreases with β ≥ 0.5. The lower farmers value future consumption, compared to the elite,
the smaller the range of ψ, as farmers will invest less in de facto political power at any level of δ,
which means that land rents can increase further before the corner solution sets in.
Stating farmer consumption in the interior and corner solution situation gives
C¯f = β
(
A+
(
1
1 + ψ
)2
δA
)
C¯f
c
=
(
γ
1− γ
δ
ψ
) 1
2
A.
Farmer consumption is a decreasing function of ψ in the interior solution, and as ψ → ∞, it
follows from (4.23) that δ¯ →∞, which means that δ < δ¯ is always met, hence the corner solution
never sets in. This implies that C¯f → βA, meaning that the farmers are left with only a share of
their first period income. In the corner solution situation we see that, ceteris paribus, as ψ →∞,
C¯cf → 0, as the corner solution becomes infeasible.
13The lower both groups value future consumption, φ > 1, the larger the increase in land rents before the corner
solution sets in.
14This corresponds to the area above the curve in Figure 4.4. Note that ψ and ψ are always positive.
15Note that this is always positive for δ > 4φ.
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Proposition 4.5. As demonstrated in the previous section, not surprisingly, farmers’ consump-
tion will only increase more than the elite’s if they are relatively better organised. However, this
only applies for lower-range land rent increases where farmers still operate in the interior solution
(δ < 4φ). In order to also benefit from larger increases in land rents which result in a corner
solution, farmers would need to be distinctly more effective in creating de facto political power
than the elite. Even at extremely high rates of effectiveness, at some point, farmers will not be
able to prevent the elite from increasing their share at the farmers’ expense. Hence, farmers will
only be the main beneficiaries of increases in land value in the case of small increases in rent.
4.6 Summary and discussion
We analyze a baseline situation where farmers and the elite have equal time preferences and a more
realistic situation which allows for differing time preferences, e.g. farmers are more impatient than
the elite. Since we assume that the farmers are relatively poor, at high enough price increases,
farmers may not be able to afford to respond by increasing their expenditure on de facto political
power. Hence, we further split the analysis in two; an interior solution situation, where the farmers
adjust their expenditure according to the size of the price increase, and a corner solution situation,
where farmers simply spend everything they have on de facto political power.
We find that in the situation where farmers are not constrained by their initial endowment,
the political spending increases in the size of the price increase for both groups. In other words,
when the stakes are higher, the investments are higher. This has important welfare implications,
since higher prices imply that more resources are ’wasted’ on obtaining de facto political power.
This is in line with the conventional rent seeking explanation for the resource curse, in that the
rent seeking efforts crowd out any potentially higher income derived from rents. Moreover, the
distribution of land rents is given by the relative organizational capacities of the two groups, with
a larger share going to the better organized group. Specifically, if the farmer group is large and
socially diverse, this will, all else equal, render them less efficient in political organization, while
if the elite is very wealthy and/or if the high value land is geographically concentrated, the elite
will be able to appropriate a larger share of the rents.
When the farmers are budget constrained, the elite has an organizational advantage which
enables them to appropriate a larger rent share, irrespective of which group is better organized.
Whether or not this situation applies depends on the relative organizational capacities of the two
groups and the size of the price increase, while it does not depend on the size of the farmers’
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initial endowment. Specifically, if the organizational capacities are highly equal, a relatively small
price increase will suffice to create a situation where the farmers cannot afford to invest their
preferred amount in de facto political power. This is because the optimal investment in political
influence increases when the organizational capacities become more equal. That is, the more equal
the two groups are at organizing, the higher the competition for rents, and the more economic
resources they spend on de facto political power, and hence the smaller the overall welfare gain from
increasing land rents. As a consequence, the probability of a corner solution situation increases
when the organizational capacity of the two groups becomes more equal.
Lastly, it can be shown that in the event of a price increase, while the elite always gains more
than the farmers when the elite is better organized, farmers will only gain more than the elite when
they are the better organized group, and only for relatively low price increases (see δˆ). This is
because, above this level, the corner solution situation sets in and prevents farmers from investing
further in de facto political power.
Well functioning, i.e. democratic, political institutions may decrease the competition for rents
by creating a wedge between farmers’ and elite’s organizational capacity, thereby reducing the
level of spending on de facto political power. However, if the elite is better organized than the
farmers, more effective political institutions will actually increase the welfare loss due to increasing
competition for rents.
These findings suggest that in countries that have a small and wealthy elite, where the ru-
ral population is large and diverse, and where political institutions are of relatively low quality,
increasing land rents may disproportionately benefit a political elite rather than the rural pop-
ulation. In addition, even under circumstances less severe for the farmers, if the price increase
is relatively large, the elite may still be able to appropriate the lion’s share, because the farmers
cannot afford the political investment required to match the elite’s16. However, increasing land
rents still benefit farmers in absolute terms.
Lastly, if farmers have shorter time horizons, this reduces the rent seeking efforts of both
groups. However, while this increases overall consumption, it reduces the rent share which goes
to the farmers.
Table 4.1 presents some simulated examples to give an overview of the outcome of a price
increase in different situations. The column loss/gain gives the sum of resources spent on political
influence by the two groups, divided by the total consumption after a price increase, C¯. In row
16It should be noted that this is under the assumption of no, or imperfect, credit markets, i.e. farmers cannot
borrow against future income from land rents.
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Table 4.1: Simulated example. γ = 0.5, A = 100, R = 1000.
Ff Fe pf pe Cf Ce C¯ loss/gain
A ψ = 1 δ = 3
β = γ = 12 75 75 0.5 0.5 175 2075 2250 0.07
B ψ = 1 δ = 3
β = 0.7 27 63 0.3 0.7 163 2147 2310 0.04
C ψ = 2 δ = 3
β = 0.7 62 145 0.18 0.82 214 2678 2892 0.07
D ψ = 2 δ = 10
β = 0.7 100 266 0.16 0.84 320 3414 3734 0.10
E ψ = 0.5 δ = 3
β = 0.7 21 50 0.67 0.33 213 2016 2229 0.03
F ψ = 0.5 δ = 10
β = 0.7 100 433 0.32 0.68 640 2935 3575 0.15
A and row B, farmers and the elite are equally well organized (ψ = 1), but while they have equal
time preferences in situation A, farmers are more impatient in situation B. Comparing these two
situations reveals that for the same increase in price (δ = 3), when farmers are more impatient,
they gain a smaller share of the rents (30 percent rather than 50 percent). At the same time
however, the total consumption loss relative to the gain is lower when farmers are more impatient.
In the situations C - F we have set β = 0.7 because, as mentioned above, farmers in developing
countries often have relatively short time horizons.
Situation C could represent the situation that occurred in Ghana and the Ivory Coast just
after independence. Both countries were large producers of coffee and cocoa, and at the time
of independence, these commodities represented a potentially valuable export commodity for the
two countries. However, the farmers were very badly organized (e.g. Easterly and Levine, 1997;
Bates and Block, 2009) and in addition, institutions regulating land and property rights were not
functioning well (represented by ψ > 1). While this has resulted in a low rent share going to the
farmers, the overall welfare loss due to rent seeking has been modest (e.g. Acemoglu et al., 2003).
Situation E could represent the events in Malaysia under the palm oil boom between the 1960s
and the 1980s (see e.g. Fold and Whitfield, 2012). In Malaysia, farmers were poor, but they
were also relatively well organized, while the elite was not too well organized and did not possess
a large amount of wealth. In addition, institutions were relatively well functioning (ψ = 0.5)
(e.g. Abidin, 2005). Hence, under the palm oil boom, farmers were able to organize and gain a
relatively large share of the rents without wasting too many resources on de facto political power,
thereby benefiting the farmers as well as the general economy (in terms of a relatively low welfare
loss-to-gain ratio).
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Situation F could for example illustrate the, rather extreme, situation of an exogenous price
shock to coca production in Columbia in 1994. In 1994 the Andean air bridge, which ferried
coca paste from growers in neighboring countries to Columbian refiners, was disrupted, leading
to significant price (and production) increases of coca in Columbia (Angrist and Kugler, 2008).
Moreover, it can be argued that Columbian farmers were highly organized (e.g. via the FARC17
and other paramilitary groups), and, according to Angrist and Kugler (2008), the coca price shock
increased violence in the rural areas producing coca and created rent-seeking, limiting the overall
economic gains from coca.
Comparing this to situation D, where the size of the price increase is the same, but where the
elite is highly organized, the welfare loss-to-gain ratio is smaller in situation D. This is because
competition is reduced when farmers are not very politically effective, and hence, the elite does
not have to spend as much on de facto political power.
4.7 Conclusion
We have developed a model that analyzes the effects of increasing land rents in land abundant
developing countries. The main focus has been on the distributional consequences of increasing
land rents between different groups in society. The model identifies the circumstances under which
an increase in land rents leads to the appropriation of land rents by the elite. Our findings suggest,
that the crucial determinants include the relative organizational capacity of the two groups, and
consequently their ability to generate de facto political power within a given set of political insti-
tutions, and the extent of the increase in land. In particular, while larger organizational capacity
of the farmers implies larger rent shares, if rent increases are relatively large, farmers will not be
able to make their preferred investment, and the elite will be able to appropriate the lions share,
even when farmers are better organized. The results also suggest that higher price increases, as
well as stronger competition, implies larger welfare losses. An interesting implication of this is that
if farmers are badly organized, changing political institutions in favor of the farmers has negative
welfare effects, due to increased competition.
The results suggest that while a resource curse is likely to occur in weakly institutionalized
countries experiencing large increases in agricultural rents, farmers may be able to capture at least
some of the rents. However, since many land abundant developing countries are often characterized
by low quality political institutions, large and diverse rural populations, and small and wealthy
17Which was a farmers’ defense coalition formed in the 1950s to resist the minority conservative government.
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elites, the likelihood of small scale farmers reaping the larger share of the benefits from increases
in land value is relatively low. In addition, if the farmers are relatively well organized, approaching
the organizational capacity of the elite, large amounts of resources will be wasted on rent seeking
by both groups, which will, everything else equal, reduce the potential welfare gain from higher
land rents.
Based on these results, one policy recommendation would be for land-abundant developing
countries to take measures to prevent rent seeking in agriculture, for example by strengthening
formal institutions such as those defining and regulating property rights over land. Moreover,
augmenting farmers’ cooperation and reducing tension between different ethnic groups, e.g. by
increasing generalized trust and investing in rural infrastructure, could increase the share of rents
that farmers are able to keep. However, since this may increase the competition for rents, it may
also create waste in the form of more resources spend on rent seeking by both groups.
Our model is, of course, a simplified version of the real world, i.e. in order to demonstrate
our main point we chose to abstract from less central aspects. However, we propose the following
potential extensions: in line with Hirshleifer (1991), the production side of the economy could
be included in order to account for alternative activities to which resources could be allocated,
and to enable the analysis of economic development effects in general. Moreover, modeling the
production side would facilitate the disentanglement of the distributional effects of different crops
(Arndt et al., 2009). Secondly, the two-period set up could be changed to facilitate a more
dynamic analysis. For example, this would enable a more precise analysis of the interaction
effects between economic and political superiority. Thirdly, enabling the farmers to appropriate
rents from point source resources would make the model more general, and facilitate a more
general analysis of the relationship between de facto political power and natural resource rent
appropriation. Moreover, extending the model to include a greater number of groups may also
provide interesting insights, e.g. including the organizational capacity of an urban population could
be expected to have implications for the distributional outcome. Lastly, the inclusion of capital
markets would have strong implications on the decision making process of both farmers and the
elite in a dynamic setting.
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4.A Mathematical appendix
4.A.1 Utility maximization of farmers and elite
We use the Karush-Kuhn-Tucker (KKT) approach to solve the farmers’ and the elite’s utility
maximization problem. First write up the problem in the general form
minf(x) (4.32)
s.t. − x ≤ 0 (4.33)
x− c ≤ 0 (4.34)
If the problem is convex the following KKT conditions are necessary and sufficient conditions for
optimum, if not, they are necessary:
− x ≤ 0 (4.35)
x− c ≤ 0 (4.36)
λ1 ≥ 0 (4.37)
λ2 ≥ 0 (4.38)
− λ1x = 0 (4.39)
λ2(x− c) = 0 (4.40)
where λ1 and λ2 are the Lagrange multipliers, one for each constraint. Translating this into our
farmer problem gives
min − βCt + (β − 1)Ct+1 (4.41)
s.t. Ct = A− Ff (4.42)
Ct+1 = pt+1δA (4.43)
pt+1 =
mn1−αFf
mn1−αFf +m−1RkFe
(4.44)
Ct, Ct+1, Ff , pt+1 ≥ 0 (4.45)
First we reduce the problem by noting that if we assume Ff ≥ 0 then we also have pt+q ≥ 0 from
(4.44) (since m,n1−α, R, k, Fe ≥ 0), and if pt+q ≥ 0 then we also have Ct+1 ≥ 0 from (4.43) (since
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δA ≥ 0). Therefore, we can reduce the problem to the following
min
Ff
− β(A− Ff ) + (β − 1) mn
1−αδAFf
mn1−αFf +m−1RkFe
(4.46)
s.t. − Ff ≤ 0 (4.47)
Ff −A ≤ 0 (4.48)
Hence, if the constraints (4.47) and (4.48) holds, all the constraints in the original problem ((4.42)
to (4.45)) also holds. Reformulating the KKT conditions above we get
− Ff ≤ 0 (4.49)
Ff −A ≤ 0 (4.50)
λ1 ≥ 0 (4.51)
λ2 ≥ 0 (4.52)
− λ1Ff = 0 (4.53)
λ2(Ff −A) = 0 (4.54)
If these conditions are met we have necessary conditions for optimum. If the problem is convex,
these conditions are also sufficient.
We set up the Lagrangian
L = −β(A− Ff ) + (β − 1) mn
1−αFfδA
mn1−αFf +m−1RkFe
+ λ1(−Ff ) + λ2(Ff −A)
Differentiating this w.r.t. F gives
β + (β − 1) n
1−αRkδAFe
(mn1−αFf +m−1RkFe)2
− λ1 + λ2 = 0 (4.55)
Now we will evaluate the three situations, Ff = 0, Ff = A and 0 < Ff < A.
First we look at Ff = 0: in this case we know from (4.54) that λ2 = 0. Substituting Ff = λ2 = 0
into (4.55) we get
λ1 = β + (β − 1)mn
1−αδA
m−1RkFe
(4.56)
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Which, according to (4.51) must be ≥ 0. Hence, we get
δ ≤ β
1− β
m−1RkFe
mn1−αA
When the above holds, we have F = 0, and the KKT conditions (4.49) to (4.54) are satisfied.
Second, we look at the situation Ff = A. In this case, from (4.53) we must have λ1 = 0.
Substituting this into (4.55) we get
λ2 = (1− β) n
1−αRkδAFe
(mn1−αA+m−1RkFe)2
− β (4.57)
Which according to (4.52) must be ≥ 0, giving
n1−αRkδAFe
(mn1−αA+m−1RkFe)2
≥ β
1− β
⇔ δ ≥ β
1− β
(mn1−αA+m−1RkFe)2
n1−αRkAFe
(4.58)
Hence when F = A, the above must be satisfied, and the rest of the KKT conditions are also
satisfied.
Lastly we have the situation where 0 < Ff < A. In this situation, from (4.53) and (4.54) we
must have λ1 = λ2 = 0. Substituting this into (4.55) we get
β
1− β =
n1−αRkδAFe
(mn1−αFf +m−1RkFe)2
⇔ mn1−αFf +m−1RkFe =
(
1− β
β
n1−αRkδAFe
) 1
2
since we know 1−ββ n
1−αRkδAFe > 0, giving
Ff =
(
1− β
β
) 1
2 (n1−αRkδAFe)
1
2
mn1−α
− m
−1RkFe
mn1−α
This is the reaction function of the farmers, and, when substituting ψ = m
−1Rk
mn1−α , can be reduced
to
Ff =
(
1− β
β
δAψFe
) 1
2
− ψFe. (4.59)
89 4.A. Mathematical appendix
Similarly we write up the problem of the elite
min − γCe,t + (γ − 1)Ce,t+1 (4.60)
s.t. Ce,t = R− Fe,t (4.61)
Ce,t+1 = R+ pe,t+1δA (4.62)
pe,t+1 =
m−1RkFe,t
mn1−αFf,t +m−1RkFe,t
(4.63)
Ce,t, Ce,t+1, Fe,t, pe,t+1 ≥ 0 (4.64)
As with the farmers utility maximisation we can reduce this problem to one with only two con-
straints, −Fe,t ≤ 0 and Fe,t−R ≤ 0. Since we assume that R is very large (and specifically A R),
we will assume that Fe,t − R is always negative, leaving us with an unconstrained optimization
problem for the elite.
Optimization of the system (4.60) to (4.64) gives the reaction function of the elite
Fe,t =
(
1− γ
γ
mn1−αδA
m−1Rk
Ff
) 1
2
− mn
1−α
m−1Rk
Ff (4.65)
and substituting ψ = m
−1Rk
mn1−α gives
Fe,t =
(
1− γ
γ
δA
1
ψ
Ff,t
) 1
2
− 1
ψ
Ff,t (4.66)
4.A.2 Corner solution condition
To find the threshold value of δ above which the farmers’ budget constraint is binding, substitute
Ff,t = A into (4.65)
Fe,t =
(
1− γ
γ
) 1
2
(
mn1−αδ(A)2
m−1Rk
) 1
2
− mn
1−αA
m−1Rk
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and substituting this into (4.58) gives
δ ≥ β
1− β
(
mn1−αA+m−1Rk
[(
1−γ
γ
) 1
2
(
mn1−αδ(A)2
m−1Rk
) 1
2 − mn1−αAm−1Rk
])2
n1−αRkA
[(
1−γ
γ
) 1
2
(
mn1−αδ(A)2
m−1Rk
) 1
2 − mn1−αAm−1Rk
] (4.67)
=
β
1− β
((
1−γ
γ
) 1
2
(n1−αRkδ)
1
2A
)2
(
1−γ
γ
) 1
2
n1.5(1−α)(Rkδ)
1
2m(A)2 − (mn1−αA)2
(4.68)
=
β
1− β
1− γ
γ
Rkδ
m
((
1−γ
γ
) 1
2
(n1−αRkδ)
1
2 −mn1−α
) (4.69)
⇔
(
1− γ
γ
) 1
2
(n1−αRkδ)
1
2 −mn1−α ≥ β
1− β
1− γ
γ
m−1Rk (4.70)
⇔ (n1−αRkδ) 12 ≥ β
1− β
(
1− γ
γ
) 1
2
m−1Rk +
(
γ
1− γ
) 1
2
mn1−α (4.71)
⇔ δ ≥
(
β
1−β
(
1−γ
γ
) 1
2
m−1Rk +
(
γ
1−γ
) 1
2
mn1−α
)2
n1−αRk
(4.72)
⇔ δ ≥
(
β
1− β
)2
γ
1− γ
(
1−γ
γ m
−1Rk + 1−ββ mn
1−α
)2
n1−αRk
(4.73)
which can be rewritten
δ ≥ β
1− β
(
β
1− β
1− γ
γ
ψ + 2
)
+
γ
1− γ
1
ψ
4.A.3 Comparative statics
Equilibrium spending and political institutions
Differentiating (4.17) wrt. m we get
∂F ∗
∂m
=
−2m−3Rkn−(1−α)δAφ−1
(1 +m−2Rkn−(1−α))2
+
−2m−2Rkn−(1−α)δAφ−1 ∗ −2m−3Rkn−(1−α)
(1 +m−2Rkn−(1−α))3
=
2m−5(Rk)2n−2(1−α)δAφ−1 − 2m−3Rkn−(1−α)δAφ−1
(1 +m−2Rkn−(1−α))3
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which is negative when
2m−5(Rk)2n−2(1−α)δAφ−1 < 2m−3Rkn−(1−α)δAφ−1
⇔ m−1Rk < mn1−α
⇔ ψ < 1
The derivative of (4.17) wrt. R and k is positive when ψ < 1. Hence, when farmers are the better
organized group, a higher value of point source resources and/or a larger degree of concentration of
arable land increases spending by both groups, because it reduces the gap between organizational
capacities.
4.A.4 Consumption
Interior solution
In the interior solution, total farmer consumption is given by
C¯f = A− Ff + pfδA = A− γ
1− γ
ψ
( γ1−γ +
β
1−βψ)
2
δA+
γ
1−γ
γ
1−γ +
β
1−βψ
δA
= A−
γ
1−γ δA
γ
1−γ +
β
1−βψ
(
ψ
γ
1−γ +
β
1−βψ
− 1
)
(4.74)
and total elite consumption is
C¯e = 2R− Fe + peδA = 2R− β
1− β
ψ
( γ1−γ +
β
1−βψ)
2
δA+
β
1−βψ
β
1−βψ +
γ
1−γ
δA
= 2R+
β
1−βψ
γ
1−γ +
β
1−βψ
(
1− 1
γ
1−γ +
β
1−βψ
)
δA (4.75)
Subtracting (4.74) from (4.75) gives relative consumption
C¯ = C¯e − C¯f = 2R+
β
1−βψδA
γ
1−γ +
β
1−βψ
(
1− 1
γ
1−γ +
β
1−βψ
)
−A+
γ
1−γ δA
γ
1−γ +
β
1−βψ
(
ψ
γ
1−γ +
β
1−βψ
− 1
)
= 2R−A+ δA
( γ1−γ +
β
1−βψ)
2
((
β
1− β
)2
ψ2 −
(
γ
1− γ
)2
+ ψ
(
γ
1− γ −
β
1− β
))
(4.76)
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Corner solution
In the corner solution we have that F ∗f = A and F
∗
e =
(
1−γ
γ δ
1
ψ
) 1
2
A − 1ψA. Moreover, we have
pcf =
(
γ
1−γ
1
ψδ
) 1
2
and pce = 1−
(
γ
1−γ
1
ψδ
) 1
2
.
Hence, total farmer consumption in the corner solution is
C¯cf = A− F cf + pcfδA = A−A+
(
γ
1− γ
1
ψδ
) 1
2
δA =
(
γ
1− γ
δ
ψ
) 1
2
A (4.77)
Moreover, total elite consumption is
C¯ce = R− F ce + pceδA+R = 2R−
(
1− γ
γ
δ
ψ
) 1
2
A+
1
ψ
A+
1−( γ1−γ
ψδ
) 1
2
 δA
= 2R+A
(
1
ψ
+ δ −
(
δ
ψ
) 1
2
((
1− γ
γ
) 1
2
+
(
γ
1− γ
) 1
2
))
(4.78)
Subtracting (4.77) from (4.78) we get relative consumption in the corner solution
C¯c = C¯ce − C¯cf = 2R+A
(
1
ψ
+ δ −
(
δ
ψ
) 1
2
((
1− γ
γ
) 1
2
+
(
γ
1− γ
) 1
2
))
−
(
γ
1− γ
) 1
2
(
δ
ψ
) 1
2
A
= 2R+A
(
1
ψ
+ δ −
(
δ
ψ
) 1
2
((
1− γ
γ
) 1
2
+ 2
(
γ
1− γ
) 1
2
))
(4.79)
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Chapter 5
Agricultural rent seeking in developing
countries: an empirical investigation
Anna Kirstine Hvid
Department of Management Engineering, Technical University of Denmark
Frederiksborgvej 399, DK-4000 Roskilde, Denmark
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Abstract Recent increases in demand for agricultural land has fuelled academic, as well as public,
interest in the potential effects of high value agricultural land, particularly in developing countries. The
dominating question seem to be: will increasing demand for agricultural land imply land grabbing or rural
development? This paper finds empirical support for a proposed theory which suggests that the extent of
agricultural rent-seeking, in the form of large scale land acquisitions, is determined by the relative political
power of an elite and a farmer group.
5.1 Introduction
In recent years, there has been an increasing global demand for agricultural land, particularly in
developing countries (e.g. Deininger et al., 2011). Due to constant supply, increasing demand for
agricultural land implies increasing value, and thereby increasing agricultural rents. Whether this
induces land grabbing, mainly benefiting a rich and powerful elite, or whether it benefits the large
and relatively poor rural population in these countries, remains an open question (e.g. Robertson
and Pinstrup-Andersen, 2010). Based on a theoretical model developed in Hvid and Henningsen
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(2014), this paper empirically estimates the effect of relative political power of farmers and an
elite, on the distribution of agricultural rents.
To estimate the model I use proxy variables, where the proxy for agricultural rent appropriation
by the elite is given by a measure of large scale land acquisitions (LSLA). The farmers’ political
power is given by their capacity to organize, and I use a measure of ethno-linguistic fractionalization
as a proxy, because the literature suggests that it affects the capacity of groups to organize. As
a proxy for the elite’s political power, I use a measure of the concentration of economic and
intellectual resources, including economic inequality and the extent of education in the population,
respectively.
Using these proxies, I estimate the effect of relative political power between the two groups,
on the extent of agricultural rent appropriation by the elite.
5.2 Theoretical framework
The idea behind the theoretical setup is that, since farmers have an initial advantage in reaping
the benefits of agriculture, increasing agricultural rents gives them an incentive to organize and
obtain political power, enabling them to keep a share of the rents.
Define R as an indicator of the elite’s political power, and m−1R as their effective political
power, where m indicates the quality of political institutions. Moreover, define η as an indicator of
the farmers’ political power, and mη as their effective political power. Then, the quality of political
institutions reduces the elite’s effective political power, while it enhances that of the farmers. The
elite appropriates a share of the rents, pe, given by
pe =
m−1R
mη +m−1R
=
m−1ψ
m+m−1ψ
(5.1)
where ψ = Rη is defined as the relative political power, for simplicity. The farmers receive the
remainder, 1− pe.
It can be shown that ∂p
e
∂ψ > 0 and
∂2pe
∂ψ2 < 0. Moreover,
∂pe
∂m < 0, while
∂2pe
∂m2 ≷ 0, depending on
the relative size of m and ψ1. Lastly, ∂
2pe
∂ψ∂m ≷ 0, again depending on the relative size of m and
ψ2.
Hence, according to the theoretical setup, the relative political power of the two groups, ψ,
and the quality of political institutions, m, have first and second order effects and an interaction
1Positive when m−1R < 3mη, i.e. when farmers have more political power.
2Positive when m−1R > mη, i.e. when the elite has more political power.
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effect on the rent share which accrues to the elite, pe. In order to convert the theoretical model
into an estimable regression model, I use a second order Taylor approximation on (5.1), to obtain
the following
pei = β0 + β1ψ + β2ψ
2
i + β3mi + β4m
2
i + β5(mi ∗ ψi) + α′Xi + εi (5.2)
where Xi is a vector of controls, and the coefficients β1 to β5 correspond to the first and second
order derivatives and the cross effect of m and ψ in (5.1). Hence, I expect that β1 > 0, β2 < 0
and β5 < 0, while β3 and β4 may be either positive or negative.
5.3 Data and model estimation
My dataset includes countries defined by the World Bank as ’low income’, ’lower middle income’
and ’upper middle income’ plus Chile, Russia and Uruguay, thereby covering 141 countries. The
data on large scale land acquisitions contains about 1500 observations from the period 2000 to
2012. This dataset contains data on land deals that (i) entail a transfer of rights to use, control
or ownership of land through sale, lease or concession; (ii) have been initiated since the year 2000;
(iii) cover an area of 200 hectares or more; and (iv) imply the potential conversion of land from
smaller production, local community use, or important ecosystem service provision to commercial
use (for more on this data see Anseeuw et al. (2013)). Hence, the dependent variable is the sum
of hectares that have been sold, or is intended for sale, in each country.
As a measure of farmers’ political power, I use the degree of homogeneity in the population,
based on the assumption that a larger degree of homogeneity implies greater potential for organi-
zation (as has been suggested by several studies, e.g. Debertin and Goetz, 2013). As a measure of
the political power of the elite, I use a measure of the concentration of economic and intellectual
resources, given by Vanhanen’s Index of Power Resources. The relative political power is then the
relative size of these two measures.
As control variables I use total agricultural land and the level of economic development in
2000. I also include an indicator of conflicts and instability in the decade before 2000. The data
and its sources are presented in Table 5.1.
Since the data is left censored, I use a tobit model3 to estimate (5.2). Hence, I estimate the
3Kleiber and Zeileis (2008).
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Table 5.1: Data description
Variable Measure Data Source
Agricultural ham Large scale land acquisitions in million www.landmatrix.org
rent-seeking hectares.
Total haTotm Total area of agricultural land in million World Bank, World
agricultural land hectares. Decelopment Indicators (WDI)
Income log(GNI2000) Logarithm of gross national income per World Bank, WDI
capita in 2000 in constant 2005 US$.
Past conflicts MEPV1990 Major episodes of political violence, www.systemicpeace.org
and instability 1990-1999.
Relative RelOrgIPRc Political power of the elite is measured IPR is from
political power by Vanhanen’s Index of Power Resources, Vanhanen (2009)
and political power of the farmers is and ethnolinguistic
measured by 1 - ethnolinguistic fractionalization is
fractionalization index. from Desmet et al. (2012).
Political institutions EID2006 The Economist Intelligence Unit’s The Economist Intelligence
Democracy Index from 2006. This Unita
measure is relatively broad, covering
election processes as well as institutions.
Notes: a https://portoncv.gov.cv/dhub/porton.por_global.open_file?p_doc_id=1034.
following model
hami =β0 + β1RelOrgIPRci + β2RelOrgIPRc
2
i + β3EID2006i + β4EID2006
2
i
+ β5(RelOrgIPRci ∗ EID2006i) + α′Xi + ui. (5.3)
5.4 Results and discussion
The estimation results are presented in Table 5.2. Since all variables of interest are proxy variables,
I am mainly interested in the sign of the parameter estimates, not the size.
All variables maintain their sign throughout the specifications, and, except for the variables en-
tering with a squared term, also their size. Likelihood ratio tests indicate that the best model fit is
the one containing first and second order effects but without the interaction term, i.e. specification
(2).
All parameter estimates have the expected sign, except for the proxy for political institutions,
EID2006, which seems to positively affect LSLA, and at a decreasing rate. One explanation could
be that while the theoretical model analyses the competition for rents, and as such not a market
equilibrium, my proxy for rent-seeking, the extent of large scale land deals, involves a supply as well
as a demand side, where demand may depend on specific conditions in the country affecting profits
other than the land value itself. For example, democratic societies tend to be more stable, which
implies lower risk involved with large scale land investments. However, the fact that MEPV 1990
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Table 5.2: Estimation results
Dependent variable:
ham
(1) (2) (3)
haTotm 0.005∗∗∗ 0.005∗∗∗ 0.005∗∗∗
(0.001) (0.001) (0.001)
log(GNI2000) −0.390∗∗∗ −0.270∗∗ −0.264∗∗
(0.113) (0.114) (0.114)
MEPV1990 0.022∗∗∗ 0.020∗∗∗ 0.019∗∗∗
(0.006) (0.005) (0.005)
RelOrgIPRc 0.070∗∗∗ 0.216∗∗∗ 0.190∗∗
(0.022) (0.059) (0.086)
EID2006 0.213∗∗∗ 0.840∗∗ 0.764∗∗
(0.064) (0.341) (0.385)
EID2006ˆ 2 −0.066∗ −0.061
(0.035) (0.037)
RelOrgIPRcˆ 2 −0.007∗∗ −0.007∗∗
(0.003) (0.003)
RelOrgIPRc:EID2006 0.005
(0.012)
Constant 1.263 −1.101 −0.911
(0.774) (1.233) (1.311)
Observations 98 98 98
Log Likelihood −104.281 −99.132 −99.049
Wald Test 70.428∗∗∗ (df = 5) 86.268∗∗∗ (df = 7) 87.007∗∗∗ (df = 8)
Notes: P-values are in parentheses. Statistical significance is indicated by ∗p<0.1;
∗∗p<0.05; ∗∗∗p<0.01.
is positively associated with LSLA does not lend support to this explanation. Another reason
could be that my proxy for the political system is not the correct one to use. For example, many
of the countries buying up large tracts of land (typically countries with a large population and
small land endowments) tend to be undemocratic (e.g. China and Saudi Arabia), while many
of the countries in which LSLA takes place are relatively young democracies, typically in Africa.
Hence, even though a country is officially democratic, it may take a long time for a large rural
population to make effective use of it. This implies that a different measure should be used, which
specifically relates to the potential for farmers to convert organizational capacity into effective
political influence.
Hence, while the results suggest that countries with relatively powerful elites and relatively
weak (rural) populations tend to experience a larger extent of agricultural rent appropriation in
the form of large scale land acquisitions, in accordance with the proposed theory, the political
system, proxied by democracy, also tends to be associated with rent appropriation, contrary to
my a priori expectations. The reason for this is not obvious, and should be analysed further.
Estimations using alternative measures for political power give similar results to those presented
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in Table 5.24. Moreover, when controlling for the size of the farmer group, rural poverty and
agricultural population density did not produce significant parameter estimates.
5.5 Conclusions
This study has attempted to estimate a proposed theoretical relationship between the political
power of farmers and an elite, and the distribution of agricultural rents. Estimation results support
the proposition that the presence of relatively powerful elites is associated with a larger extent of
agricultural rent-seeking. However, the results do not support the expected negative relationship
between political institutions and rent-seeking. This could be because an incorrect measure was
used, and hence, finding a better measure for political institutions that facilitate the effective
political power of farmers is an important first step for future research.
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Abstract The literature on the resource curse suggests that countries with large natural resource rents
and weak institutions may experience rent seeking conflicts among different groups, potentially resulting
in high inequality and welfare losses. While agricultural land has so far been categorized as a diffuse
resource with low economic value, this categorization may no longer be appropriate, because demand for
land is currently on the rise, and may continue to increase in the future. This study presents and discusses
recent theoretical and empirical approaches for analysing the effects of high-value agricultural land on
rent seeking and rent distribution. Results suggest that the potential for small scale farmers to organize
and obtain political power determines the extent of rent seeking and rent distribution, and that while
more democratic institutions may increase the share of rents going to the farmers, they may have adverse
welfare effects, because they may increase the competition for rents among groups, and hence the amount
of resources spent on rent seeking.
103
Chapter 6. Increasing natural resource rents from farmland: A curse or a blessing for the rural
poor? 104
6.1 Introduction
Due to factors such as increasing populations and changing diets towards more land intensive food
products in developing and transition economies, as well as intentions of increasing the share of
biofuels in the energy sector in developed economies, demand for agricultural land is increasing,
implying increasing land value and hence land rents.
This study presents and discusses an analytical approach to the analysis of the distributional
effects of increasing value of agricultural land in land-abundant developing countries. The over-
all analytical framework is based on a combination of the resource curse and political economy
literature, and the idea is to view agricultural land as a potential high-value natural resource.
Moreover, three different studies based on this approach are presented and discussed.
According to the resource curse literature, high-value natural resources induce rent seeking and
reduce economic growth in countries with weak institutions (e.g Boschini et al., 2007; Mehlum
et al., 2006b). Specifically, in such countries, high-value natural resources create conflicts and
a tendency for political-economic elites to appropriate the resource rents, implying high levels
of inequality. Since most of the world’s ’unused’ land is located in Sub-Saharan Africa, where
institutions are typically very weak, and specifically, where many countries do not have procedu-
ral mechanisms to protect local rights and take account of local interests (Cotula et al., 2009),
increasing demand for land could pose significant problems such as conflicts over land and land
grabbing.
However, the existing resource curse framework does not apply to high value land. According
to Boschini et al. (2007), rent seeking, and hence the distribution of rents, is determined by
the appropriability of a natural resource. Appropriability is given by a combination of technical
appropriability and institutional appropriability. Institutional appropriability relates to the formal
institutions in a country, while technical appropriability relates to the characteristics of the specific
natural resource.
In the literature, natural resources have so far been divided into point source resources and
diffuse resources, according to their characteristics such as economic value, geographic concentra-
tion, and capital and skill intensity. It is suggested that while point source resources may harm
or benefit a country (according to its institutions), diffuse resources do not have the same (if any)
effect (Isham et al., 2005; Mehlum et al., 2006a; Boschini et al., 2007). This is because, since point
resources have high value and are geographically concentrated, they are highly attractive and rel-
atively easy to take control over by small groups. At the same time, since they have a high capital
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and skill intensity, actors with access to capital and skill have a comparative advantage in reaping
the benefits from these resources. Therefore, this type of natural resource creates incentives for
conflicts between groups, and tends to be concentrated in the hands of politically powerful elites
with access to skill and capital.
While some studies have suggested that plantation crops such as coffee, cocoa and timber
should be viewed as point source resources (Isham et al., 2005; Boschini et al., 2007), it is not,
however, cut in stone that these crops are necessarily grown in large plantations. This paper
abstracts from any considerations regarding such specifics as production methods and soil quality,
and simply assume agricultural land to be homogeneous and relatively dispersed.
As seen in Table 6.1, point source resources, such as oil, diamonds and minerals, are all
characterized by high economic value, high geographic concentration, and high capital and skill
intensity, and vice versa for diffuse resources such as agricultural land. However, if the value of
agricultural land increases, the combination of its characteristics changes. That is, high-value
agricultural land will be characterized by high economic value and low geographic concentration
as well as low capital and skill intensity. As a consequence, since we can no longer characterize
Table 6.1: Natural resource categories
Point source Diffuse High value
resources resources agriculture
Economic value High Low High
Geographic concentration High Low Low
Capital intensity High Low Low
Skill intensity High Low Low
land as either point source or diffuse, it is no longer clear what the effects of agriculture is on
conflict and economic development in general, and on rent seeking in particular.
While high economic value creates incentives for rent seeking, it may not necessarily be a
political-economic elite, endowed with capital and skill, that end up with the lions share of the
rents. This is because, assuming that agriculture is dominated by small-scale farming, and that
a large share of the population is rural, this part of the population, in contrast to the (urban)
elite, has direct access to the land, and therefore has, at least to some extent, an advantage wrt.
reaping the benefits from agriculture.
In order to approach the question of who gains and who loses, I use insights from political
economy and collective action. First, I assume that groups may organize to obtain political
power, and that this power gives them control over natural resource rents. Moreover, according to
collective action theory, costs and benefits determine the extent of collective action, and hence the
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extent to which a group is able to organize. In particular, smaller and more homogeneous groups
have an advantage in solving the collective action problem, because the costs are lower and the
benefits higher, than for large and heterogeneous groups (e.g. Bates, 1981).
Hence, collective action problems tend to be particularly severe in agriculture, because farmers
tend to be a large, disperse and heterogeneous group of individuals (Bates and Block, 2009),
implying high costs of organizing, and at the same time, agriculture is typically of relatively low
value, implying that the gain from collective action is small. This implies that a country with a
large share of point source natural resources and a population characterized by a small urban elite
and a large heterogeneous group of small scale farmers, will tend to be trapped in an equilibrium
where the urban elite controls the majority of economic and political power.
Hence, if the value of land increases, this increases the benefits for the farmers from organizing.
Therefore, increasing agricultural rents can potentially pull the economy out of an equilibrium
where economic and political power is concentrated in the hands of a small elite, because it gives
the farmers an incentive to organize and obtain political power and thereby also economic power.
Therefore, to facilitate the analysis of the rent seeking, and hence distributional, effects of high
value agriculture, I introduce an additional appropriability dimension, namely relative political
power of farmers. Hence, the extent to which farmers are able to organize and obtain political
power, determines the share of rents that they are able to keep.
This approach is related to a study by Sekeris (2010), which also analyzes land as a distinct
natural resource. However, while Sekeris (2010) analyze the effect of increasing land value on
conflict among farmers, I look at the conflict between farmers and an elite group.
The paper is structured as follows. Section 6.2 presents a theoretical model that can analyze
how increasing value of agricultural land may change the existing political-economic equilibrium,
Section 6.3 presents a theoretical model that specifically analyzes the distribution of rents between
a political-economic elite and a group of farmers, Section 6.4 presents an empirical study aiming
to verify the theory proposed in Section 6.3, and Section 6.5 concludes.
6.2 The political-economic equilibrium
Political and economic power has been suggested to be closely related, and this relationship should
be stronger in countries with weak institutions (e.g. Acemoglu and Robinson, 2001; de Luca et al.,
2012; Guimaraes and Sheedy, 2012; Acemoglu et al., 2004). This is because institutions regulate
behaviour, and when institutions are weak, economically powerful groups may to a larger extent be
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able to use this power to obtain political power and vice versa. In addition, this effect will be even
stronger in countries where point source natural resources make up a large share of the economy,
because these types of resources represent wealth that is easily appropriated by a small political
elite. In other words, a large share of point source resources complements the concentration of
political power.
A study by Hvid (2013) develops a model where an increase in agricultural prices creates rents,
which induce rent seeking behaviour by an elite group. If benefits exceed costs, the farmers will
organize to obtain political power and thereby defend their rents. The cost of organizing is a
function of the social diversity of the farmers and the institutional quality in the country, while
the effectiveness of organization is given by the size of the organizing group and the institutional
quality. Hence, the model is able to analyze the dynamic relationship between the distribution of
political and economic power, and how increasing agricultural rents may pull the economy out of
an equilibrium characterized by a high concentration of political and economic power, where after
it converges towards a new equilibrium with a lower concentration.
This is illustrated in Figure 6.1. The x-axis represents the concentration of economic power,
Figure 6.1: Dynamic relationship between concentration of political and economic power.
It =
Ift
Iet
, where Ift is the share of income of the farmers and I
e
t is the share of income of the elite.
The y-axis represents the concentration of political power, Mt =
Mft
Met
, where Mft is the share of
political power of the farmers and Met is the share of political power of the elite. Hence, when
It = Mt = 1, there is perfect equality, and when It,Mt < 1 the elite has a larger share of economic
and political power.
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Moreover, Mt is a function of It, as well as the degree of social diversity, h, the size of the farmer
group that decides to organize, n, and institutional quality, s. In other words, the concentration of
economic power determines the concentration of political power, i.e. wealth can be used directly
to obtain political power. In addition, since costs and effectiveness of farmers’ organization is
given by the variables h, n and s, these variables also affect the distribution of political power. It
is assumed that h, n and s are exogenous and constant over time. The concentration of income in
period t + 1 is given by the concentration of political power in period t. That is, political power
can be used to increase one’s economic power in the subsequent period.
Hence, we have that concentration of political power in period t is given by Mt(It, h, n, s)
and concentration of economic power is given by It+1(Mt). Lastly, It is assumed to be given
exogenously. Because economic superiority can be used to obtain political superiority and vice
versa, in equilibrium, political and economic concentration is equal and constant over time, that
is, Mt = Mt+1 = It = It+1. It is shown that the system is characterized by two unstable equilibria
and one stable equilibrium.
The idea is that an increase in the value of land increases the income share of the farmers
in the first period, based on the assumption that at least some of these rents will accrue to the
farmers. In other words, when the value of land increases, It increases, and if this increase is large
enough it may induce farmers to start organizing and obtain political power.
Assume that we start out in the situation where the elite has everything, i.e. Mt = It = 0. In
the event of increasing agricultural rents, if It increases above the unstable equilibrium Iˆt =
h
s ,
say to the point I ′t in Figure 6.1, then the benefits to the farmers from organizing exceed the
costs, and they will start organizing and obtain political power. As mentioned, the effectiveness
of this organization is given by the size of the group that chooses to organize, and the quality of
institutions, ns. If the size of the group is large, and or, if the quality of institutions is high, the
farmers will be highly effective.
It is assumed that if farmers start to organize, the fact that they are a relatively large group
compared to the elite, and the fact that they have a relatively low share of income, provides
them with a large share of political power relative to income. In other words, as long as It is not
too large (i.e. above sn), farmers’ political power is larger than their economic power, which is
represented by a point above the 45 degree line in the figure, like the point b. Hence, they will use
their newly gained political power to obtain more economic power which again gives them more
political power and so on. This process continues as long as the relative political power of the
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farmers exceed their relative economic power, and hence a new equilibrium is reached when the
distribution of economic power equals the distribution of political power. This new equilibrium
can be shown to be stable, and given by sn (point Y in the figure). Hence, if the increase in rents
is large enough to give the farmers an incentive to start organizing (above point Z in the figure),
the new equilibrium will be characterized by a more equal distribution of economic and political
power, determined by the effectiveness of farmers’ organization.
This implies that increasing value of agricultural land may have long-run distributional effects
on income as well as political power. Specifically, increasing agricultural rents initially reduce
economic inequality, and, if large enough, create an incentive for the farmers to invest in political
influence. The share of the economic pie that the farmers are able to obtain in the new equilibrium
depends on the size of the organizing farmer group as well as the institutional quality.
These results are supported by case study evidence based on historical examples. The case
examples also suggest that the initial structure of agriculture is an important determinant with
respect to the distribution of agricultural rents. Specifically, while a low degree of farmer orga-
nization results in a low rent share going to the farmers, if a country is characterized by a high
degree of land inequality, where a large share of the land is owned by a small landed elite with
strong political ties, this may reduce the negative welfare effects caused by excessive rent seeking
in agriculture by a political elite, because the rents still remain within the agricultural sector.
However, it creates a situation where only a small share of the farmer group keeps a dispropor-
tionately large share of agricultural rents, i.e. the rent seeking is carried out by a landed, rather
than an urban, elite.
The conclusion of the study is that the necessary conditions for avoiding excessive rent seeking
by political elites, whether rural or urban, is that the entire farming sector organizes, or that the
political system is characterised by political competition and stability. This is not a promising
conclusion, since many land abundant developing countries do not have either. This implies that
it is important to strengthen formal institutions such as property rights and land tenure security
in order to reduce rent seeking in general, or those which regulate the political system. While
institutional change may be a slow and difficult process, it could be more fruitful to invest in
the more informal institutions of smallholder organization. However, it is important that such
informal organizations are able to cooperate and form large and inclusive organizations, which
represent as large a share of the farming sector as possible.
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6.3 A game-theoretic model on the distribution of land
rents
A study by Hvid and Henningsen (2014) develops a game-theoretic model where a large and
relatively diverse group of farmers and a small and wealthy elite compete for agricultural rents
by investing in political power. The model assumes that the initial wealth of the farmers is
relatively low, and therefore they have limited resources to invest in political power. The two
groups react to agricultural price increases by choosing their level of investment, subject to a
Contest Success Function which converts the investment into effective political power, taking the
other group’s investment decision into account. Moreover, the model involves two periods, where
a price increase in period t+1 is (correctly) anticipated in period t, in which period the two groups
choose their investment in political power.
The model is able to take into account a situation where the time preferences of the two groups
differ. This is particularly relevant when analysing investment decisions of very poor individuals,
because individuals close to subsistence levels of income, tend to discount future consumption
relatively strongly.
This paper relates high-value agricultural land to the resource curse literature by arguing that
organizational capacity of farmers and their ability to convert this into political influence, affect
the appropriability of land, and hence, the extent of land appropriation. As in Hvid (2013), the
idea in this paper is that political and economic power reinforces each other, and hence, countries
with a high concentration of political and economic power and a large and relatively poor rural
population, may be stuck in an equilibrium where a political-economic elite uses its economic power
to hold on to political power and vice versa. In the event of increasing agricultural rents, this elite
will then have an incentive to use its power to appropriate these rents. However, since farmers
have a comparative advantage in reaping the benefits from agriculture, increasing agricultural
rents create an incentive for them to organize and obtain political influence, in order to keep the
rents.
Therefore, it is suggested that while the elite is able to obtain political power due to their
initial wealth, the farmers have an advantage in their number and, to the extent that they are
able to solve the collective action problem, may obtain political power via this channel. Hence,
before the increase in land rents, farmers have no incentive to invest in political influence, because
there are no rents to protect. However, increasing land rents gives the farmers an incentive to
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invest, and their ability to solve the collective action problem (relative to the wealth of the elite)
determines the share of rents they are able to keep.
In contrast to the analytical framework presented in the previous section, this model is able
to analyze the investment decisions of both the farmers and the elite, and takes into account the
specific characteristics of both groups. Moreover, the framework is closely related to the resource
curse literature in the sense that it is assumed that natural resource rents induce rent seeking
behaviour in countries with weak institutions. However, the approach taken here differs in that
it is proposed that the extent of agricultural rent seeking is also affected by the combination of
de jure and de facto political power. The allocation of de jure political power is determined by
political institutions, and de facto political power is determined by the equilibrium investments
and organizations of different groups (Acemoglu and Robinson, 2008). According to Acemoglu and
Robinson (2008), de facto power is often essential for the determination of economic policies and
the distribution of economic resources, but it is not allocated by institutions; rather it is possessed
by groups as a result of their wealth, weapons, or ability to solve the collective action problem.
Hence, political power is determined by political institutions that allocate de jure political power
and the distribution of de facto power.
This is used in the theoretical framework, where the initial situation before the price increase
is characterized by an equilibrium where the elite possess the majority of political power. This is
because, due to their smaller number, larger wealth and greater expected returns from controlling
the (point source) natural resources, the elite has a comparative advantage in investing in de facto
power. However, this changes when land rents increase because increasing land rents increases the
expected returns to the farmers from investing in de facto political power. Hence, farmers begin
to invest in order to keep the agricultural rents, and the amount of political power that they are
able to obtain, determines the share of rents that they can keep.
Since total political power is zero-sum, a gain in political power by one group entails a corre-
sponding loss of power to the other group. Therefore, in a framework with only two groups, the
investment decision by one group directly affects the outcome, and hence the investment decision,
of the other group. To model this a Contest Success Function with two groups is used, which is
often used in the literature to analyze competition over resources (e.g. Tullock, 1980; Hirshleifer,
1991; Becker, 1983; Paul and Wilhite, 1990). Hence, the share of agricultural rents appropriated
by the elite is given by
pe,t+1 =
m−1RkFe,t
mn1−αFf,t +m−1RkFe,t
(6.1)
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where m denotes de jure political power, R is the wealth of the elite, k is the extent of geographic
concentration of valuable land, Fe,t is the investment made by the farmers in political power, n is
the size of the farmer group, and α is the degree of diversity of the farmer group. The rent share
going to the farmers is pf,t+1 = 1−pe,t+1, and we have 0 ≤ pi,t+1 ≤ 1, i ∈ {e, f} and
∑
pi,t+1 = 1.
The analysis produces several interesting results. First, when the amount of investment in po-
litical power chosen by the farmers does not exceed their initial endowment, and when time pref-
erences of the two groups are equal, larger price increases result in larger organizational spending
by both groups. In other words, the resources ’wasted’ in the competition for rents increase in the
amount of rents that are up for grabs. Moreover, the distribution of rents is given by the relative
political power of the two groups. Given the specification of de facto and de jure political power,
this implies that countries with political institutions favoring the elite, with a high concentration
of valuable agricultural land, a large and diverse group of farmers and a small wealthy elite, will
experience a larger extent of rent appropriation by the elite. In addition, the more equal is the
de facto political power of the two groups, the larger is the welfare loss due to resources wasted
on the competition for rents. Changing de jure political power in favor of the farmers may reduce
this welfare loss if farmers have more de facto political power, however, the opposite is true if they
have less de facto power. This is an important result, as it indicates that democracy may, in some
circumstances, have adverse welfare effects.
Moreover, higher farmer impatience reduces the welfare loss because it reduces their incentive
to invest in political power, which again reduces the incentive of the elite to invest. However,
farmer impatience also reduces the rent share going to the farmers.
If the farmers cannot afford their preferred investment, higher price increases will result in
larger rent shares going to the elite, even if farmers are the better organized group. Moreover,
the more equal is the political power possessed by the two groups, the more likely it is that the
farmers end in a situation where they cannot afford their preferred investment level.
This implies for example that a situation where the elite is relatively wealthy, and at the same
time the farmers are relatively homogeneous, if the increase in rents is large, the farmers will only
obtain a small share. Therefore, the fact that farmers have limited resources to invest in political
power implies that large price increases will benefit the elite more than the farmers even when the
farmers are relatively efficient in organizing.
These results imply that a resource curse is likely to occur in weakly institutionalized countries
experiencing increasing rents from agriculture. Moreover, increasing land rents may imply increas-
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ing inequality, and to the extent that this is seen as an outcome to be avoided, land-abundant
developing countries facing increasing agricultural rents, should take measures to prevent rent
seeking. For example, and in line with the results from the previous section, strengthening formal
institutions, such as those defining and regulating property rights, or changing the institutions
regulating de jure political power in favor of the farmers, e.g. by making them more democratic,
could be a potential way forward. However, in situations where the farmers have low de facto
political power, the latter has adverse welfare effects because it increases rent seeking activity. In
that sense, there is a trade off between the rent share going to the farmers and the amount of
resources wasted on rent seeking, when institutions become more democratic. This result supports
the finding in a study by Acemoglu and Robinson (2008), which suggests that there may be greater
inefficiency in democracy than in non-democracy, because there is greater incentive for investment
in political power by the elite in democracy, which is socially costly.
6.4 Estimating the model
A paper by Hvid (2014), attempts to empirically verify the proposition made in the previous
section, that the relative political power of the farmers and the elite determines the distribution
of agricultural rents (i.e. equation (6.1)).
The paper estimates the following model, which is obtained using a second order Taylor ap-
proximation on a simplified version of (6.1) (setting R = Rk and η = n1−α),
pei = β0 + β1ψ + β2ϕ
2
i + β3mi + β4m
2
i + β5(mi ∗ ϕi) + α′Xi + εi.
pei is the rent share going to the elite in country i, ϕ =
R
η is the relative organizational capacity
of the two groups where R is elite’s wealth and η is the social diversity of farmers, m represents
political institutions, and X is a vector of controls.
It should be noted that this model does not take into account the theoretical result that the
sign of ∂
2pe
m2 (i.e. β4) as well as
∂2pe
mϕ (i.e. β5) depends on the relative size of ϕ and m (positive
when ϕ < 3m2 and ϕ > m2 respectively, Hvid and Henningsen (2014)). However, taking these
conditional relationships into account in the estimation would require a much larger dataset than
the one available.
Hence, the a priori expectation is that β1 > 0, β2 < 0, and β3 < 0, while β4 and β5 may be
either positive or negative.
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6.4.1 Data
This empirical analysis involves significant challenges with respect to measuring agricultural rent
seeking as well as de facto and de jure political power. First of all, since rent seeking is not an
official and transparent (and in most cases illegal) transaction, reliable records on agricultural rent
seeking does not exist. One potential measure is the Nominal Rate of Assistance (NRA), which
measures distortions imposed by governments on agricultural products, that create a gab between
current domestic prices and the prices that would exist under free markets (Anderson et al., 2012).
Most commonly these distortions are in the form of import or export taxes, subsidies and quan-
titative restrictions. Since many developing countries, particularly in Africa, have used taxation
of agriculture as a way of extracting rents from this sector (e.g. Cardenas, 1994), NRA could
potentially be used as a measure of agricultural rent seeking. However, since agricultural policies
of taxation and subsidization have several purposes other than being instruments of redistribution
and rent seeking1, using this measure could be problematic.
Moreover, since land markets are imperfect or non-existent in many developing countries,
reliable data on land values as well as ownership over land, is largely unavailable. In addition, de
facto and de jure political power of different groups are elusive concepts without clear definitions.
With respect to de jure political power, I am specifically interesting in a measure capturing the
extent to which it is the size of a group that determines its political power, rather than its wealth.
Since explicit data on any of these concepts, to my knowledge, do not exist, at least not across
countries, the approach here is to use proxy variables.
As a proxy for agricultural rent appropriation by the elite, a measure of large scale land
acquisitions (LSLA) is used, provided by the Land Matrix2. This dataset contains about 1500
observations from the period 2000 to 2012, and records cases of announced, intended and realized
transactions that (i) entail a transfer of rights to use, control or ownership of land through sale,
lease or concession; (ii) have been initiated since the year 2000; (iii) cover an area of 200 hectares
or more; and (iv) imply the potential conversion of land from smaller production, local community
use, or important ecosystem service provision to commercial use (for more on this data see Anseeuw
et al. (2013)).
Using this data, however, comes with its own set of problems. First of all, LSLA is not
necessarily restricted to involve appropriation of valuable land by political-economic elites. If
1For example, in the past two decades international organizations have put pressure on many developing countries
to reduce agricultural taxation to increase efficiency.
2www.landmatrix.org.
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for example LSLA brings relatively well paid rural employment, farmers may benefit from the
acquisition. However, the relationship between the extent of LSLA and different developmental
outcomes, suggests a negative association between these variables. For example, running the
simple OLS regression
∆RurPovHeadi = β0 + β1LSLASharei + β2∆cgdpi + µi
where ∆RurPovHeadi is the change in rural poverty (headcount ratio) in the period 2000-2012 in
country i, LSLASharei is the share of LSLA in total agricultural land taking place, and ∆cgdpi is
the change in GDP in that period, gives the following results, which suggest a positive association
Table 6.2: Simple OLS regression, dependent variable: rural poverty
Estimate Std. Error t value Pr(>|t|)
(Intercept) -5.4341 2.3662 -2.30 0.0274 *
LSLAShare 0.2781 0.0951 2.93 0.0059 **
∆ cgdp -0.0018 0.0006 -2.86 0.0070 **
R-squared: 0.3656
between LSLA and rural poverty3. Moreover, several case studies suggest that LSLA so far has
not resulted in improved conditions for the rural populations, but rather been a disadvantage to
them due to loss of access to land as well as crucial inputs to production such as water etc. (e.g.
Matondi et al., 2011).
Second, the dataset is likely to be far from comprehensive, because many large scale land deals
remain shady and official information is lacking. According to Anseeuw et al. (2013) there is hardly
an area of (international) economic transactions that is as badly documented as (international)
land transactions targeting the Global South.
Thirdly, because data sources may tend to focus on specific areas, investors, and sectors this
may cause biases in the data. In general, conflict-ridden, fragile countries and countries under
autocratic rule tend to provide less information on land deals (Anseeuw et al., 2013).
As a proxy for farmers’ de facto political power, a measure of ethno-linguistic fractionalization
(Desmet et al. (2012)) is used. This measure is widely used in the literature on conflict, cooperation
and social capital, and several studies have suggested that a larger degree of ethno-linguistic
fractionalization is associated with a larger extent of conflict and more costly cooperation within
groups (e.g. Alesina et al., 2003; Debertin and Goetz, 2013). Other potential measures of farmers’
3This estimation is based on a dataset containing 40 observations. Data on rural poverty is from the World
Bank’s World Development Indicators, and data on GDP is from Penn World Tables.
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organizational capacity includes a measure of segregation (Alesina and Zhuravskaya, 2011), a
measure of generalized trust (World Values Survey (WVS), see e.g. Bjrnskov, 2006), the extent
of mobile phone subscriptions (World Development Indicators), the extent of active membership
of different organizations (religious, professional, labor unions and political, also from the WVS),
and a measure of political polarization (Desmet et al., 2012).
According to (6.1), de facto political power of the elite is given by their wealth and the concen-
tration of agricultural land. As a proxy for the wealth of the elite, a measure of the distribution
of economic and intellectual resources (Vanhanen, 2009) is used. This index is constructed based
on the following factors; (i) tertiary enrollment ratio, (ii) adult literacy rate, (iii) the share of
family farms, (iv) agricultural population, (v) poverty, and (iv) income going to the richest 10
percent. Since it has not been possible to find appropriate data for the concentration of valuable
agricultural land, the inclusion of this variable is left for future research. Hence, the measure of
relative de facto political power, denoted by RelPolPow, is given by the degree of homogene-
ity (1 - ethno-linguistic fractionlization) divided by the degree of concentration of economic and
intellectual resources.
As a proxy for the institutions regulating de jure political power, a measure of democracy
(Economist Intelligence Unit), denoted by democ, is used. Alternative measures include polity2
(Polity IV Project), Vanhanen’s Index of Democracy (Vanhanen, 2009), a measure of freedom
of press (the Freedom House), and a measure of voice and accountability (World Development
Indicators).
The control variables used are a measure of total agricultural land and the log of GNI in
2000 (World Development Indicators), denoted by LandTot and Log(GNI2000), a measure of
recent conflicts (www.systemicpeace.org), denoted by MEPV 1990, and several measures of formal
institutions (World Wide Governance Indicators). For more on the data used see Appendix 6.A.
The dataset contains the countries that are defined by the World Bank to be ’low income’,
’lower middle income’, or ’upper middle income’ plus Chile, Russia and Uruguay4. The dependent
variable, the number of hectares sold, is assigned zeros for the countries that do not appear in the
Land Matrix dataset.
4Congo has been taken out because it was a very strong outlier, with LSLA deals accounting for more than 100
percent of its agricultural land.
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6.4.2 Results and discussion
Because the data is left censored, a tobit model estimation is carried out. The main results are
shown in Table 6.3. Based on likelihood ratio tests, specification (2) best fit the data. Hence,
Table 6.3: Estimation results
Dependent variable:
ham
(1) (2) (3)
LandTot 0.005∗∗∗ 0.005∗∗∗ 0.005∗∗∗
(0.001) (0.001) (0.001)
log(GNI2000) −0.390∗∗∗ −0.270∗∗ −0.264∗∗
(0.113) (0.114) (0.114)
MEPV1990 0.022∗∗∗ 0.020∗∗∗ 0.019∗∗∗
(0.006) (0.005) (0.005)
RelPolPow 0.070∗∗∗ 0.216∗∗∗ 0.190∗∗
(0.022) (0.059) (0.086)
democ 0.213∗∗∗ 0.840∗∗ 0.764∗∗
(0.064) (0.341) (0.385)
democ2 −0.066∗ −0.061
(0.035) (0.037)
RelPolPow2 −0.007∗∗ −0.007∗∗
(0.003) (0.003)
RelPolPow:democ 0.005
(0.012)
Constant 1.263 −1.101 −0.911
(0.774) (1.233) (1.311)
Observations 98 98 98
Log Likelihood −104.281 −99.132 −99.049
Wald Test 70.428∗∗∗ (df = 5) 86.268∗∗∗ (df = 7) 87.007∗∗∗ (df = 8)
P-values are in parentheses. Statistical significance is indicated by ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
according to these results, there is no interaction effect. This could, however, be because, as
mentioned above, the cross effect of political institutions and relative organizational capacity may
be either positive or negative depending on the relative size of m and ϕ. Since the estimation is
not able to take this into account, these two effects may cancel each other out in the regression.
Moreover, the effect of relative organizational capacity is positive, while the second order
effect is negative. Both are highly significant and have the expected sign. However, contrary
to the a priori expectations, LSLA turns out to be positively and significantly associated with
the measure of political institutions. While this seem highly counter intuitive, there are several
potential explanations for this. First, as discussed above, more democratic countries may be more
transparent and provide more information about governmental affairs in general, and about large
scale land deals in particular. In other words, if data on LSLA is missing in undemocratic societies,
this may produce the observed positive association between democracy and LSLA.
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A second explanation could be that while the theoretical model analyzes the competition
for rents, and as such not a market equilibrium, my proxy for rent seeking, the extent of large
scale land deals, involves a supply as well as a demand side, where demand may depend on
specific conditions in the country affecting profits other than the land value itself. For example, if
democratic countries tend to be more stable, then large scale land deals could be more attractive
in such countries, since the investment environment would be less risky. However, since the
measure of conflict and violence in the period 1990-1999, MEPV 1990, is positive and highly
significant, this does not lend support to that explanation5. In addition, controlling for different
formal institutional measures (including regulatory quality, government effectiveness, rule of law,
and control of corruption), these parameter estimates all turn out to be insignificant. Since such
measures would typically be associated with less risky investment environments, this also does not
lend support to that explanation.
Lastly, it could be that a wrong measure for the political system is used. Many of the countries
in the Land Matrix dataset are relatively new democracies in Africa, and while these countries
may officially be democracies, they may not yet be effective democracies in the sense that the
large group of relatively uneducated small scale farmers are able to fully take advantage of their
democratic rights (e.g. Cotula et al., 2009).
Regressions with the alternative measures of de facto and de jure political power mentioned
above are also carried out, and while the results are in general robust to using different com-
binations of these measures, the particular model specification varies slightly according to the
combination of measures used. For example, in some instances the interaction term and the
second order effects turn out to be significant.
In sum, this empirical investigation is highly tentative, and much more work still needs to be
done wrt. obtaining reliable data and measures on agricultural rent seeking and the distribution
of political and economic power.
6.5 Summary and conclusions
This paper has presented an analytical approach to evaluating the consequences of increasing de-
mand for agricultural land in developing countries, and specifically, the extent to which increasing
value of land causes rent seeking and a highly unequal distribution of rents, rather than benefits
5I have also made the regression with Major Episodes of Political Violence in the period 2000-2012, and this
also produces a positive and significant parameter estimate.
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for the relatively large rural populations in these countries. The idea was to look at land as a
high value natural resource, and, using a political economic approach, determine the distribution
of rents, given the distribution of political power of the large group of farmers and a small group
of political-economic elites.
Two theoretical models and an empirical analysis has been presented, based on this approach.
While the theoretical models have some similarities in the way they define political power, they
also have some differences. The former is a dynamic model that describes how an external shock
to the system in the form of increasing land value, pulls the economy out of its initial equilibrium,
and, depending on the parameters of the model, may result in a new equilibrium characterized by
lower concentrations of political and economic power.
In contrast, the second model more explicitly takes into account the decisions of the two groups
about how much to invest in political power, based on their initial endowments, their ability to
convert economic resources into political power, and the investment decision of the competing
group.
While the former model is not able to explicitly analyze the decisions of the two groups, it
is however, more dynamic, and able to define a long-run equilibrium. The latter model is based
on the interrelated decisions of utility maximizing agents, however, it only covers two periods,
and hence is not able to evaluate the longer run consequences of an exogenous change to the
distribution of political and economic power. In addition, the former model does not account for
the welfare effects of rent seeking, which the latter model does.
Ideally, these two models could be merged into one, to obtain a model with microeconomic
foundations as well as the dynamics and long run effects.
The results of the two models are, however, relatively similar. The former model finds that
while institutions positively affect the probability that increasing land rents induces farmers to
start organizing, as well as the extent of the potential change in the political-economic equilibrium,
the diversity of the farmer group determines the costs of farmers’ organization, and hence whether
they choose to organize in the event of increasing land rents, while the size of the farmer group
determines their effectiveness if they choose to organize, and hence the new political-economic
equilibrium. In other words, institutions, according to this framework, facilitate the organization
of farmers and hence their share of political and economic power. In contrast, in the latter
framework, while political institutions may increase the rent share going to the farmers, they may
have adverse welfare effects, because, if farmers are relatively badly organized, better political
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institutions increases the competition for rents and hence the resources wasted on rent seeking.
Lastly, the former study suggests that the distribution of land among farmers may be important
with respect to the welfare consequences of agricultural rent seeking.
The proposition that the extent of agricultural rent seeking is affected by the de facto political
power of the elite relative to that of the farmers is supported by the empirical study. However, the
parameter estimate of the proxy for political institutions has the opposite sign of that expected.
While there may be several explanations for this, the most likely reason is that data is biased,
since more democratic countries may tend to report more LSLA than less democratic countries.
Since this work is highly preliminary, several approaches could be taken to improve it. For
example, the theoretical models are highly simplified and could, as mentioned above, be combined,
but could also be extended to include more groups as well as the production side of the economy.
Moreover, the inclusion of (more or less perfect) capital markets should have significant effects on
the results, and would make the model a closer resemblance of the actual decision environment
facing the competing groups. With respect to the empirical part, future analysis should attempt
to differentiate between different types of land, and also involve the concentration of valuable
farmland. Moreover, the use of LSLA as a measure of agricultural rent seeking has many problems,
one of them being that it may be more of an indicator of interest in land rather than rent seeking
as such. Hence, a different approach could be to analyze the effect of LSLA on outcome variables
indicating the presence of rent seeking, such as rural or general poverty, conflict over land or
increasing land inequality.
6.A Data appendix
Vanhanen’s Index of Power Resources (IPRc) from Vanhanen (2009): IPRc = 100−IPR, IPR =
IR∗ER
100 , IR: Intellectual Power Resources = (TER + ALR)/2, where TER is tertiary enrolment
ratio in percent and ALR is adult literacy rate in percent. ER: Economic Power Resources =
(FF ∗ AP ) + (DD ∗ NAP ). NAP = 100 - AP, AP = agricultural population (%) (between
2000-2005). FF: Family farms, percentage of total cultivated area of total area holdings. DD:
Decentralization of Economic Power Resources: X = (income of population under poverty line +
income of richest 10 percent) / (total income - 10 percentage points. DD = 100-X.
Index of ethnolinguistic fractionalization (or ELF) from Desmet et al. (2012): This data con-
tains data at different levels of aggregation of language groups, and I use the most disaggregated
measure, since, according to the study, this is the most relevant measure with respect to groups’
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ability to coordinate, interact and organize in different kinds of networks. ELF captures the prob-
ability that two randomly picked individuals belong to different linguistic groups. To get this
diversity measure in terms of homogeneity, I use 1 - ELF.
The five categories in the Economist IU’s index of democracy are ranked on a scale between
0 and 10, and the overall index is a simple average of the five category indexes. A higher index
value indicates a higher level of democracy6. MEPV 1990 is the sum of major episodes of political
violence in the period 1990-1999.
Bibliography
Acemoglu, D., Robinson, J. A. A theory of political transitions. The American Economic Review,
91, No. 4:938–963, 2001.
Acemoglu, D., Robinson, J. A. Persistence of power, elites, and institutions. American Economic
Review, 98:1:267–293, 2008.
Acemoglu, D., Robinson, J. A., Verdier, T. Kleptocracy and divide-and-rule: a model of personal
rule. Journal of European Economic Association, 2:162–192, 2004.
Alesina, A., Zhuravskaya, E. Segregation and the quality of government in a cross-section of
countries. American Economic Review, 101(5):1872–1911, 2011.
Alesina, A., Devleeschauwer, A., Easterly, W., Kurlat, S., Wacziarg, R. Fractionalization. Journal
of Economic Growth, 8:155–194, 2003.
Anderson, K., Rausser, G., Swinnen, J. Political economy of public policies: insights from dis-
tortions to agricultural and food markets. Technical report, LICOS Centre for Institutions and
Economic Performance, Katholieke Universiteit Leuven, 2012.
Anseeuw, W., Lay, J., Messerli, P., Giger, M., Taylor, M. Creating a public tool to assess and
promote transparency in global land deals: the experience of the land matrix. The Journal of
Peasant Studies, 40, No. 3:521–530, 2013.
Bates, R., Block, S. The political economy of agricultural trade interventions in africa. Technical
report, World Bank: Distortions to agricultural incentives, Agricultural Working Paper Series,
2009.
6For more on this measure see http://www.eiu.com/Handlers/WhitepaperHandler.ashx?fi=
Democracy-Index-2012.pdf&mode=wp&campaignid=DemocracyIndex12.
Bibliography 122
Bates, R. H. Markets and States in Tropical Africa. University of California Press, 1981.
Becker, G. S. A theory of competition among pressure groups for political influence. The Quarterly
Journal of Economics, 98, No. 3:371–400, 1983.
Bjrnskov, C. Determinants of generalized trust: a cross-country comparison. Public Choice, 130:
1–21, 2006.
Boschini, A. D., Pettersson, J., Roine, J. Resource curse or not: a question of appropriability.
Scandinavian Journal of Economics, 109:593–617, 2007.
Cardenas, M. Stabilization and redistribution of coffee revenues: A political economy model of
commodity marketing boards. Journal of Development Economics, 44:351–380, 1994.
Cotula, L., Vermeulen, S., Leonard, R., Keeley, J. Land grab or development opportunity? agri-
cultural investment and international land deals in africa. Technical report, FAO, IIED and
IFAD, 2009.
de Luca, G., Litina, A., Sekeris, P. G. Growth-friendly dictatorships. Technical report, Working
Paper 1209, Center for Research in the Economics of Development, University of Namur, 2012.
Debertin, D. L., Goetz, S. J. Social capital formation in rural, urban and suburban communities.
Technical report, Unviersity of Kentucky Staff Paper 474, 2013.
Desmet, K., Ortuno-Ortin, I., Wacziarg, R. The political economy of linguistic cleavages. Journal
of Development Economics, 97, No.2:322–338, 2012.
Guimaraes, B., Sheedy, K. D. A model of equilibrium institutions. Technical report, CEPR
Discussion Paper No. DP8855, 2012.
Hirshleifer, J. The paradox of power. Economics and Politics, 3:177–200, 1991.
Hvid, A. K. Fighting for rents: agricultural windfall gains and social change in land-abundant
developing countries. Journal of Reviews on Global Economics, 2:375–389, 2013.
Hvid, A. K., Henningsen, G. A. A new scramble for land or an unprecedented opportunity for
the rural poor? distributional consequences of increasing land rents in developing countries.
Technical report, Munich Personal RePEc Archive, Working Paper No. 52919, 2014.
123 Bibliography
Isham, J., Woolcock, M., Pritchett, L., Busby, G. The varieties of resource experience: natural
resource export structures and the political economy of economic growth. The World Bank
Economic Review, 19(2):141–174, 2005.
Matondi, B., K., H., Beyene, A. Biofuels, land grabbing and food security in Africa. Zed Books,
2011.
Mehlum, H., Moene, K., Torvik, R. Cursed by resources or institutions? The World Economy,
29:1117–1131, 2006a.
Mehlum, H., Moene, K., Torvik, R. Institutions and the resource curse. The Economic Journal,
116:1–20, 2006b. Theoretical.
Paul, C., Wilhite, A. Efficient rent-seeking under varying cost structures. Public Choice, 64:
279–290, 1990.
Sekeris, P. Land inequality and conflict in sub-saharan africa. Peace Economics, Peace Science
and Public Policy, 16 (2):1–18, 2010.
Tullock, G. Toward a Theory of the Rent-Seeking Society, chapter Efficient rent seeking. College
Station TX: Texas A&M University Press, 1980.
Vanhanen, T. Index of power resources (ipr) 2007, fsd2420, version 1.0, 2009.
